Rainfed food crops in West and Central Africa : Points for analysis and proposals for action by Uhder, Christine
Rainfed Food Crops in West and Central
Africa
The rise in world agricultural prices in 2008 revealed the fragility of food security
in many developing countries. Poor populations in sub-Saharan Africa are the
biggest victims of this fragility. Rainfed food crops can play a unique role on the
continent by supplying regional markets, increasing farmers’ incomes, and creating
jobs in rural areas.
Working within the framework of the regional dynamics launched in West and
Central Africa, AFD, CIRAD and IFAD initiated three studies to (i) map the food
crop production and consumption areas in the zone, (ii) identify the contributions
of research on these supply chains, and (iii) analyze food crop project practices.
This book summarizes this research, accomplished with African research and
regional expertise centers (AGRHYMET, WECARD). It reports on current
knowledge of the main food crop supply chains in the region: rice, corn, cassava,
millet-sorghum, yam, groundnut and cowpea. Other areas remain to be explored
to strengthen existing dynamics: how can intermediation professions be supported?
How can a regional approach to these supply chains be developed so as to
disseminate best practices, expand markets and foster synergy? What role in
supporting these supply chains could be (re)assigned to research? How can the
financing constraint, which is present throughout the supply chain, be overcome?
This book aims to provide keys to decipher supply chain operations and the
challenges facing food crop supply chains in this region.
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Overview
The rise in world agricultural prices in 2008 revealed the fragility of food security in
many developing countries, especially for poor populations in sub-Saharan Africa.
Surveys indicate that poverty is concentrated in rural areas and that the Millennium
Development Goal (MDG) of halving the number of people suffering from hunger by
2015 will not be achieved in most African countries.
Rainfed food crops can play a specific role in alleviating poverty and creating jobs on
a continent that often depends on imports of agricultural products, notably in two
ways: (1) they improve regional food security, particularly by supplying towns with
local produce; and (2) they increase farmers’ incomes by creating jobs in rural areas
and improving the competitiveness of food crop supply chains.
However, there is a marked lack of studies on these supply chains, whether for
production or consumption: data are scarce, relatively raw, highly heterogeneous and
of poor quality, depending on the countries, periods and products studied. Moreover,
agricultural research admits to having largely neglected this type of program in recent
years. For their part, donors have often promoted the development of cash crops
and irrigated agriculture, notably due to inadequate knowledge of these markets
dominated by a strong informal sector involving numerous stakeholders.
This observation prompted a joint Agence Française de Développement (AFD),
Centre de Coopération Internationale en Recherche Agronomique pour le
Développement (CIRAD) and International Fund for Agricultural Development (IFAD)
initiative, designed to provide a joint framework for AFD and IFAD involvement in
rainfed food crop supply chains in West and Central Africa.[1] More specifically, this
framework aims at defining all the parameters that need to be combined
simultaneously for the efficient and sustainable development of rainfed food crops.
The objective is for it to be in line with the regional agricultural policies defined by the
West African Economic and Monetary Union (WAEMU), the Economic Community
of West African States (ECOWAS) and the Central African Economic and Monetary
Community (CAEMC) (the Agricultural Policy of the Union [APU], the regional
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[1] The geographical zone studied was primarily limited to West Africa (except Cape Verde), Chad, and Cameroon. The other
countries of Central Africa could not be studied for lack of data. However, results from analyses on coastal countries could serve
as a basis for future work on Central Africa.
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agricultural policy of ECOWAS [ECOWAP] and the CAEMC’s member-States’
Common Agricultural Strategy) and with the national and regional investment
programs supporting them. It consequently focuses on the priority supply chains
defined by the regional partners, namely rice, corn and cassava, while presenting the
other major staple food supply chains[2] more concisely.
Three studies have been conducted with a view to providing decision-support
information:
• a mapping of production and consumption areas, to help target zones with
good potential, carried out by CIRAD and the Permanent Interstate
Committee for Drought Control in the Sahel (CILSS) Agrhymet Regional
Centre;
• an analysis grid drawn up following a workshop for researchers from the
North and South (West and Central African Council for Agricultural
Research and Development [WECARD], CIRAD, and the Institut de
l’Environnement et des Recherches Agricoles [INERA]), designed to
consolidate knowledge and more effectively define areas of development
for dynamic supply chains in the zone; and
• an analysis of food crop project practices, intended to generate
recommendations for intervention methods (tools and actions) to be
promoted in development programs.
A comparative analysis of these studies brought out five priority areas of intervention.
1. Increasing Production Using Good Results from
Dynamic Zones
In the region, although the pace of food production has clearly been stepped up since
the mid-1980s, its average level today is not sufficient to cover food needs. Although
rice, corn and cassava production increased 2.5-, five- and threefold respectively
between 1980 and 2005-2007, only cassava production seems to be in a position to
meet food requirements in 2050 if past trends continue.[3] Corn production might
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[2] Millet/sorghum, yam, cowpea and groundnut.
[3] Based on continued production growth in line with the trends seen since the 1980s up to regional land saturation, which would
lead to an increase in the areas farmed (+45%) and a 20% increase in yields compared to the current average level, i.e. 13 t/ha
rather than the current 10 t/ha.
Overview 
also follow suit, but less comfortably (surplus of 600,000 tons).[4] Rice supplies in the
region will be the major challenge in the coming years. Indeed, the region already
largely registers a deficit for this cereal. To cover its needs by 2050, production will
need to rise by 400%, both by increasing land areas and, especially, by making
exceptional efforts on yields.[5]
Although available farmland reserves can only be vaguely estimated today, the fragility
of the environment and the environmental risks of expanding farmed areas argue in
favor of intensifying production. This increase in yields calls for investments in rural
facilities and infrastructure, research, training and advice services, and technical
innovations.[6]
The most dynamic production areas can be interesting drivers for other areas. This
dissemination of good practices to the surrounding areas can a priori happen
naturally. The challenge is to facilitate such exchanges between other production
areas on a larger scale. Since many production areas are cross-border, there is clearly
an interest in developing analysis, coordination and exchanges of experience and
practices at the regional level. This process must be combined with research on the
need to reinforce the links between production areas and consumption areas, which
can also be cross-border.
Such an approach will only be relevant if it relies on analysis and actions at national
and local levels according to the principle of subsidiarity. Some national programs can
also be designed with an objective of harmonization, like the cross-border initiatives
in the northern Ivory Coast, southern Mali and southern Burkina Faso zone (called
the S-K-Bo area).
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[4] Based on the same hypothesis of continued production growth along the lines of that seen since the beginning of the 1980s:
this would lead to a 50% increase in production by 2025 and a doubling by 2050, i.e., if the expansion of farmed areas continues
at the current rate (+30% by 2025 and +45% by 2050), the need to raise yields to levels comparable with the best seen in the
region (2 t/ha) in 2025 and a little higher in 2050 (2.2 t/ha).
[5] Based on a continued increase in farmed areas in each country (+30% by 2025 and +45% by 2050) at the same pace as since
the 1980s, an increase of 360% of yield is needed to reach this level of production.
[6] One objective of this work is to identify guidelines for food crop supply chain analysis to help identify bottlenecks and levers
for intervention. This methodology could be based on the food crop analysis grid (WECARD, CIRAD and INERA) and the
supply chain methodologies developed by different donors such as USAID and the World Bank.
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 201310
 
2. Reinforcing Links Between Agricultural Production and
Urban Food Demand
Urban markets are a major outlet for African food crops and can be a strong incentive
for agricultural production, even if we consider the fact that self-consumption and
rural consumption largely contribute to the development of these food crop supply
chains. However, these markets need to be accessible and food products need to be
adapted to new types of demand. This requires:
(i) developing infrastructure, especially roads, linking production areas and
consumption centers; and
(ii) developing an efficient system of intermediation in marketing and
processing between supply and demand. An analysis of the scope for
progress in food crop supply chains has revealed a failure to match
agricultural production to the demand for quality processed products.
More specifically, the strong urbanization taking place in African countries
is reflected in a major change in lifestyles and consumption habits, with
city dwellers seeking more diversified diets, and with increasing demands
for high quality processed products. There is demand today for quality
ready-to-use products that could compete with imported products.
As the processing sector is one of the main bottlenecks for fully matching supply to
demand, it will have to be strengthened if supply chains for African rainfed food crops
are to be developed. Today, the food processing sector is one of the main job
providers and women make up the vast majority in this sector. Operating mostly on
a very small scale and built up from domestic know-how, these micro businesses are
rarely taken into account in development policies.
Targeted and coordinated activities should specifically support:
• more structured agrifood businesses; 
• the development of a range of customized services for micro enterprises
including training , consulting services, information and access to financial
services; and 
• the development and/or dissemination of technical innovations to improve
the performance of processing and the sanitary quality of food products.
Overview 
 More structured agrifood businesses (small and medium enterprises [SMEs]) should
also benefit from such services.
Lastly, although the processing sector shows considerable shortcomings,
intermediation does not stop at agricultural product processing alone. It concerns all
professions between supply and demand, notably trading and transportation
activities, which also call for action.
3. Strengthening the Range of Financing for Agriculture
Funding to develop food crop supply chains comes up against the low level of access
to banking services in the agriculture and rural sectors in sub-Saharan Africa (around
5%). Only short-term financing is generally on offer; commercial banks are scarce in
the rural sector and microfinance institutions (MFIs) have financial products that are
not adapted in terms of volume and duration.
Various approaches have been developed to deal with these specific constraints,
sometimes focusing on input funding , crop year financing or marketing funding. Most
of these approaches have helped strengthen links between stakeholders (producers,
processors, traders, etc.), the challenge being to more effectively secure supplies and
markets. Other initiatives have set out to provide direct support to develop
commercial banks and MFIs. Lastly, others have subsidized supply chain development
funds or granted direct subsidies to productive projects on the basis of requests from
groups or farmers’ organizations. Support to these different types of credit
institutions should therefore be continued, the main objective being to take
advantage of their complementarities by encouraging financial flows, refinancing ,
guarantees and equity investments between them and thus an increase in banking
interface operations.
While such tools have helped to respond more effectively to the constraints faced
by the targeted stakeholders, good practices nonetheless need to be placed in
context. Some degree of reproducibility for these successes has been identified for
each of the approaches: for instance, the warehouse receipt system in Niger is
adapted to zones with severe food insecurity; the PACCEM (project to support cereal
trading in Mali) model is effective in achieving a better distribution of income
between stakeholders; the PAFA (project to support agricultural supply chains) model
is adapted to the reconversion of zones in difficulty; the PROFIL (national program
to support supply chain stakeholders) and ESOP (service enterprises and farmers’
organizations) models are useful for meeting specific market requirements; the PRMC
Overview 
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(grain market restructuring program in Mali) or DYNAFIV (food crop supply chain
stimulation support project in Guinea) approaches are effective for defining supply
chain policies.
4. Stabilizing the Economic Environment in order to Allow
the Investments Required for Further and Faster
Agricultural Growth
It is difficult to develop food supply chains efficiently without securing their overall
environment. This means: (i) securing land tenure, (ii) managing price instability
through public intervention and private financial tools, (iii) improving access to credit,
and (iv) strengthening human capital (training , information, access to and skills in new
technologies, etc.).
In West Africa, ECOWAS and WAEMU have now defined a certain number of
measures to improve regional trade through regional policies. These include:
harmonization of production, marketing and fiscal standards; an eventual regional
definition of grades;[7] the introduction of a regional agricultural information system
(RAIS, AGRIS); the improvement of transport infrastructures along the main regional
road corridors; activities to facilitate trade (such as the observatory of abnormal
practices); and the harmonization of customs and fiscal policies.
Recently, in its agricultural investment plan, ECOWAS identified measures and
instruments at the regional level to enhance food crop supply chains (input subsidy
programs, guarantee funds, input distribution networks, etc.).
Through ECOWAP, ECOWAS also plans to strengthen regional agricultural research,
notably for adaptation to climate change.
Finally, other lines of intervention take on a strategic dimension to stabilize the overall
environment of food crop supply chains. Particularly worth mentioning are the
lowering of protection levels for the WAEMU region with the introduction of the
Common External Tariff (CET) in 2000 (currently 10% for products such as rice and
5% for corn) and, more recently, the waiving and/or reduction of VAT on food and
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[7] There are not yet any “regional grades” as such. WAEMU and ECOWAS, as part of the quality program, are currently working
to set up regional standards, notably in the agrifood field (the first regional standards adopted cover the vitamin A enrichment
of oils and flours).
 agricultural products (Directive of 27/03/2009[8]). Such measures directly expose local
production to the volatility of the international market. Although it is a domestic tax
and not a customs levy, VAT is in fact a tariff barrier for countries that apply it, since
it is not applied uniformly over imported and local products, as the latter are often
sold informally. An effective and incentive custom protection policy for the different
countries in the zone therefore still remains to be defined. The upcoming
implementation of the ECOWAS CET is a real opportunity to be seized, with the
possibility of reclassifying certain food crop products (such as rice or corn) in the 4th
or even 5th band of the CET (20% and 35% customs levy respectively) and defining
complementary safeguard measures to the CET, making it possible to cope more
effectively with world market volatility.
5. Linking Projects with Food Crop Supply Chain
Development Policies
Support projects for rainfed food crop supply chains are more efficient when they
fit in with clearly defined supply chain policies at national and regional levels. The
purpose of such policies is to identify the main areas for progress and the main
constraints for supply chain development, and thereby reveal bottlenecks and indicate
which leverage should be brought to bear. Although the existence of such policies
cannot be a prerequisite for intervention, they are nonetheless essential for
coordinating supply chain support action. Programs to design and reinforce such
policies are therefore strategic.
Overview 
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[8] Directive No. 02/2009/CM/UEMOA modifying Directive No. 02/98/CM/UEMOA of December 22, 1998, harmonizing the
legislation of member-States in regard to the value added tax.
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 201314
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Synthèse
La hausse des prix agricoles mondiaux en 2008 a révélé la fragilité de la sécurité
alimentaire dans nombre de pays en développement, touchant particulièrement les
populations pauvres dans les pays d’Afrique subsaharienne. Les enquêtes montrent
que la pauvreté se concentre principalement en zone rurale et que l’objectif du
Millénaire pour le développement (OMD) de réduire la faim de moitié d’ici 2015 ne
sera pas atteint dans la plupart des pays africains.
Les cultures vivrières pluviales peuvent jouer un rôle particulier dans la réduction de
la pauvreté et la création d’emplois dans un continent souvent dépendant des
importations de produits agricoles, notamment au travers de deux axes : 1)
l’amélioration de la sécurité alimentaire régionale, en assurant l’approvisionnement
des villes avec des produits locaux ; 2) l’accroissement des revenus des agriculteurs, en
créant des emplois dans les zones rurales et en améliorant la compétitivité des filières
vivrières.
Ces filières restent toutefois largement sous-étudiées, aussi bien au niveau de la
production que de la consommation : les données sont éparses, peu travaillées, très
hétérogènes, voire de faible qualité, en fonction des pays, des périodes et des produits
étudiés. La recherche agricole admet par ailleurs avoir largement délaissé ce type de
programmes au cours des dernières années. Les bailleurs de fonds ont quant à eux
souvent privilégié le développement des cultures de rente et de l’agriculture irriguée,
du fait notamment d’un manque de connaissance des marchés vivriers dominés par
un important secteur informel et impliquant de nombreux acteurs.
Partant de ce constat, est née une initiative conjointe de l’Agence Française de
Développement (AFD), du Centre de coopération internationale en recherche
agronomique pour le développement (CIRAD) et du Fonds international pour le
développement agricole (FIDA), ayant pour vocation de fournir un cadre commun
d’intervention à l’AFD et au FIDA sur les filières vivrières pluviales, dans la zone de
l’Afrique de l’Ouest et du Centre.[9] Plus spécifiquement, ce cadre a pour objectif de
définir tous les paramètres devant être réunis simultanément pour un
[9] La zone géographique étudiée est essentiellement l’Afrique de l’Ouest (hors Cap Vert), le Cameroun et le Tchad. Les autres pays
d’Afrique centrale n’ont pu être étudiés, faute de données. Cependant, les résultats des analyses sur les pays côtiers pourront
servir de base pour des travaux à venir sur l’Afrique centrale.
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 201316
 
développement efficace et durable des cultures vivrières pluviales. Il a vocation à
s’inscrire dans les politiques agricoles régionales définies par l’Union économique et
monétaire ouest-africaine (UEMOA), la Communauté économique des Etats de
l’Afrique de l’Ouest (CEDEAO) et la Communauté économique et monétaire de
l’Afrique centrale (CEMAC) (la politique agricole de l’Union [PAU], la politique agricole
régionale de la CEDEAO [ECOWAP] et la stratégie agricole commune des pays
membres de la CEMAC) et dans les programmes d’investissement nationaux et
régionaux qui les soutiennent. C’est pourquoi les filières prioritaires définies par les
partenaires régionaux, le riz, le maïs et le manioc sont tout particulièrement étudiées;
les autres grandes filières vivrières[10] étant présentées plus succinctement.
Trois études ont été conduites dans l’objectif d’apporter des éléments d’aide à la
décision :
• une cartographie des bassins de production et de consommation, ayant
pour but de faciliter le ciblage de zones porteuses, réalisée par le CIRAD et
le centre Agrhymet du Comité permanent inter Etats de lutte contre la
sécheresse dans le Sahel (CILSS);
• une grille d’analyse élaborée suite à un atelier de chercheurs du Nord et du
Sud (le Conseil ouest et centre africain pour la recherche et le
développement agricoles [CORAF], le CIRAD, et l’Institut de
l’environnement et des recherches agricoles [INERA]), ayant pour objectif
de consolider les connaissances et de mieux définir les axes de
développement des filières porteuses dans la zone ;
• une analyse des pratiques des projets vivriers visant à dégager des
recommandations en termes de modes d’intervention (outils et actions), à
privilégier dans le cadre de programmes de développement.
Du croisement de ces études ont été déduits cinq axes d’intervention à privilégier.
Synthèse
[10] Mil/sorgho, igname, arachide et niébé.
[11] Sur la base d’une poursuite de la croissance de la production selon les tendances observées depuis les années 1980 jusqu’à
saturation des terres au niveau régional, ce qui entraînerait une hausse des surfaces cultivées (+45 %) et une amélioration des
rendements de 20 % par rapport niveau moyen actuel, soit 13 t/ha au lieu de 10 t/ha actuellement.
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1. Augmenter la production en s’appuyant sur les acquis
des zones dynamiques
Dans l’espace concerné, si la production alimentaire a nettement augmenté depuis
le milieu des années 1980, son niveau est aujourd’hui insuffisant pour couvrir la
demande. Ainsi, bien que les productions de riz, de maïs et de manioc aient été
respectivement multipliées par 2,5 ; 5 puis 3 entre 1980 et 2005-2007, seule la
production de manioc semble pouvoir faire face aux besoins alimentaires de 2050, si
les tendances passées se prolongent.[11] La production de maïs pourrait également y
répondre mais moins amplement (surplus de 600 000 tonnes).[12] La fourniture en riz
de la région sera l’enjeu majeur. En effet, la région est déjà largement déficitaire dans
cette céréale. Pour couvrir les besoins de 2050, il faudrait augmenter la production de
400 % en augmentant à la fois les surfaces mais surtout avec des efforts considérables
sur les rendements.[13]
Bien que l’on évalue mal aujourd’hui les réserves en terres agricoles, la fragilité du
milieu et les risques environnementaux d’une extension des surfaces cultivées militent
pour une intensification de la production. L’augmentation des rendements passe par
des investissements en termes d’aménagements et d’infrastructures rurales, de
recherche, de formation et de conseil, d’innovations techniques.[14]
On peut compter sur l’effet d’entraînement de certains bassins de production qui
montrent un dynamisme particulier. Cette diffusion des « bonnes pratiques » peut se
faire a priori naturellement sur les zones de production périphériques. L’enjeu est la
facilitation de cette mutualisation à plus large échelle dans d’autres bassins de
production. Étant donné le caractère transfrontalier des zones de production, l’intérêt
de développer un niveau régional d’analyse, de coordination, d’échange
d’expériences et de pratiques apparaît clairement. Cette démarche doit être couplée
Synthèse
[12] Sur la base de la même hypothèse de poursuite de la croissance des productions observée depuis le début des années 1980 :
celle-ci se traduirait par une augmentation de 50 % de la production en 2025 et un doublement d’ici 2050, soit, si la croissance
des surfaces emblavées se poursuit au rythme actuel (+30 % d’ici 2025, et +45 % d’ici 2050), la nécessité de porter les
rendements à des niveaux comparables aux meilleurs observés dans la région (2 t/ha) en 2025 et un peu supérieurs en 2050
(2,2 t/ha).
[13] Si la hausse des superficies cultivées dans chaque pays se poursuit au même rythme que celui observé depuis les années 1980
(+30 % d’ici 2025 et +45 % d’ici 2050), il faudrait une augmentation de 360 % des rendements pour atteindre une telle
production.
[14] Un des objectifs de ce travail est de déboucher sur un guide pour l’analyse des filières vivrières afin d’identifier les goulets
d’étranglement sur lesquels agir. Cette grille pourra se baser sur la grille d’analyse des filières vivrières (CORAF, CIRAD, INERA)
et les méthodologies d’analyse des chaînes de valeur développées par différents donateurs dont l’Agence des Etats-Unis pour
le développement international (USAID) et la Banque mondiale (BM).
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 201318
 
avec une réflexion sur les besoins de renforcer les liens entre bassins de production
et de consommation, qui eux-mêmes peuvent être transfrontaliers.
Une telle démarche n’aura de sens que si elle peut s’appuyer sur des relais d’analyse
et d’action nationaux et locaux effectifs selon le principe de subsidiarité. Des
programmes nationaux peuvent également être conçus dans une recherche de
cohérence, à l’image des initiatives transfrontalières de la zone Nord Côte d’Ivoire,
Sud Mali et Sud Burkina Faso (dite zone S-K-Bo).
2. Renforcer les liens entre production agricole et
demande alimentaire urbaine
Le marché urbain constitue un débouché important pour les produits agricoles
vivriers africains. Ils peuvent avoir un puissant effet d’entraînement sur la production
agricole, même si l’on prend en compte l’importance de l’autoconsommation et de
la consommation rurale dans le développement de ces filières vivrières. Encore faut-
il que ces marchés soient accessibles et que les produits répondent à une demande
de nature nouvelle. Ceci passe par :
(i) le développement d’infrastructures, notamment routières, liant zones de
production agricole et pôles de consommation ;
(ii) le renforcement des fonctions intermédiaires de commercialisation et de
transformation entre offre et demande. L’analyse des marges de progrès
des filières vivrières a révélé les insuffisances qui existent en termes
d’adéquation entre la production agricole et la demande en produits
transformés de qualité. L’urbanisation des pays africains se traduit par une
évolution importante des modes de vie et de consommation. Les citadins
recherchent une alimentation plus diversifiée, avec une exigence de plus
en plus forte sur la qualité du produit final. Il existe aujourd’hui une
demande en produits de qualité, prêts à l’emploi, pouvant rivaliser avec
des produits importés.
Le secteur de la transformation apparaît comme l’un des principaux goulots
d’étranglement à l’adéquation entre l’offre et la demande ; le développement des
filières vivrières pluviales africaines passera nécessairement par son renforcement. La
transformation des produits alimentaires est aujourd’hui un important secteur
d’emplois. Les femmes y sont très majoritaires. Fondées sur le savoir-faire domestique,
Synthèse
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ces très petites entreprises (TPE) sont rarement prises en compte dans les politiques
de développement.
Des appuis ciblés et coordonnés devraient notamment porter sur :
• la structuration professionnelle ; 
• le développement d’une offre de services adaptés parmi lesquels la
formation, le conseil, l’information et le financement des TPE
agroalimentaires ; 
• le développement et/ou la diffusion d’innovations techniques améliorant
les rendements de la transformation et la qualité sanitaire des produits.
Les entreprises agroalimentaires plus structurées (les petites et moyennes entreprises
- PME) doivent bénéficier des services de même nature.
Enfin, si les activités de transformation présentent des insuffisances particulièrement
importantes, l’intermédiation ne se limite pas à la seule transformation des produits
agricoles. Elle concerne tous les métiers entre l’offre et la demande, et notamment les
activités commerciales et de transport sur lesquels il est également nécessaire d’agir.
3. Renforcer l’offre de financement pour l’agriculture
Le financement du développement des filières vivrières se heurte à la faible
bancarisation (de l’ordre de 5 %) du monde agricole et rural d’Afrique subsaharienne.
L’offre de financement est limitée au court terme. Les banques commerciales sont
peu présentes dans le secteur rural et les institutions de microfinance (IMF) offrent
des produits et des volumes peu adaptés.
Différentes approches ont été développées pour répondre à ces contraintes
spécifiques, se concentrant tantôt sur le financement des intrants, le financement de
la campagne agricole, ou encore le financement de la commercialisation. La plupart
de ces approches ont contribué au renforcement des liaisons entre les acteurs
(producteurs, transformateurs, commerçants, etc.) avec pour enjeu une meilleure
sécurisation des approvisionnements et les débouchés sur les marchés locaux ou
régionaux. D’autres approches avaient pour objectif de fournir un appui direct au
développement des banques commerciales et des IMF. Certaines ont subventionné
des fonds de développement des filières ou accordé des subventions directes pour
des projets productifs reposant sur la demande des groupements ou organisations
Synthèse
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de producteurs (OP). Il faut donc continuer à appuyer ces différents types
d’institutions de crédit, l’essentiel étant de jouer sur leurs complémentarités, en
favorisant entre elles les flux de financement, de refinancement, de garanties, de prise
de participation et donc l’intensification des opérations d’interface bancaire.
Si certains de ces outils ont permis de mieux répondre aux contraintes des acteurs
ciblés, les bonnes pratiques doivent néanmoins être contextualisées. Des éléments
de reproductibilité des succès ont été identifiés pour chaque approche : le warrantage
au Niger est ainsi adapté aux zones à forte insécurité alimentaire ; le modèle PACCEM
(Projet d’appui à la commercialisation des céréales au Mali) est quant à lui efficace
pour mieux répartir les revenus entre les acteurs ; le modèle PAFA (Projet d’appui aux
filières agricoles) est adapté à la reconversion des zones en difficulté ; les modèles
Programme d’appui aux filières agricoles (PROFIL) et Entreprises de services et
organisations de producteurs (ESOP) sont intéressants pour répondre aux besoins
spécifiques des marchés ; l’approche Programme de restructuration du marché
céréalier au Mali (PRMC) ou le Projet d’appui à la dynamisation des filières vivrières
en Guinée (DYNAFIV) enfin sont performants pour définir des politiques filières.
4. Stabiliser l’environnement économique favorisant 
les investissements nécessaires à la poursuite et à
l’accélération de la croissance agricole
Il est difficile de développer les filières vivrières sans sécuriser leur environnement.
Cela concerne : (i) la sécurisation du foncier ; (ii) la gestion de l’instabilité des prix par
des interventions publiques et des outils financiers privés ; (iii) l’accès au crédit ; (iv)
le renforcement du capital humain (formation, information, accès et maîtrise de
nouvelles technologies, etc.).
En Afrique de l’Ouest, la CEDEAO et l’UEMOA ont défini au travers de politiques
régionales les mesures permettant de fluidifier les échanges régionaux :
l’harmonisation des normes en matière de production, de mise en marché et de
fiscalité ; la définition, à terme, de grades au niveau régional[15] ; la mise en place d’un
système d’information agricole régional (SIAR ; AGRIS) ; l’amélioration des
infrastructures de transport au niveau des principaux corridors routiers régionaux ; les
Synthèse
[15] Il n’y a pas encore à proprement parler de « grades régionaux ». L’UEMOA et la CEDEAO, dans le cadre du programme Qualité,
travaillent actuellement à la mise en place de normes régionales, notamment dans le domaine agroalimentaire (les premières
normes régionales adoptées concernent l’enrichissement des huiles et des farines en vitamine A).
July 2013 / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action /©AFD [ ]21
 
activités en matière de facilitation des échanges (tel que l’observatoire des pratiques
anormales) ; ou la recherche d’une harmonisation des politiques douanières et
fiscales.
Récemment, la CEDEAO a retenu dans son programme d’investissement agricole des
mesures et des instruments visant à favoriser l’environnement régional du
développement des filières vivrières (programme de subvention des intrants, fonds de
garantie, réseau de distribution des intrants, etc.).
La CEDEAO prévoit aussi, au travers de l’ECOWAP, de renforcer la recherche régionale
dans le domaine agricole, notamment en matière d’adaptation aux changements
climatiques.
Enfin, d’autres axes d’intervention revêtent une dimension stratégique pour la
stabilisation de l’environnement global des filières vivrières. On citera notamment,
au sein de l’UEMOA, l’abaissement du niveau de protection, avec la mise en place du
Tarif extérieur commun (TEC) en 2000 (actuellement à 10 % pour des produits
comme le riz et à 5 % pour le maïs), et plus récemment la suppression et/ou
l’abaissement de la TVA sur les produits agricoles et alimentaires (texte du
27/03/2009[16]). De telles mesures exposent de fait les productions locales aux
variations de prix du marché mondial. Bien qu’étant une taxe intérieure et non un
droit de douane, la TVA constitue en effet une protection tarifaire pour les pays qui
l’appliquent, car elle n’est pas appliquée de manière équivalente sur les produits
importés et sur les produits locaux, souvent vendus de façon informelle. Une politique
de protection douanière efficace et incitative pour les différents pays de la zone reste
donc à élaborer. La mise en œuvre prochaine du TEC CEDEAO ouvre la possibilité de
reclasser plusieurs productions vivrières (telles que le riz ou le maïs) dans la 4e, voire
la 5e bande du TEC (respectivement 20 et 35 % de droit de douane), et la définition
de mesures de sauvegarde complémentaires au TEC qui permettraient de faire face
plus efficacement aux fluctuations sur les marchés mondiaux.
Synthèse
[16] Directive n° 02/2009/CM/UEMOA portant modification de la directive n° 02/98/CM/UEMOA du 22 décembre 1998
portant harmonisation des législations des Etats membres en matière de taxe sur la valeur ajoutée.
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5. Insérer les projets dans des stratégies de
développement des filières vivrières
L’efficacité des projets d’appuis aux filières vivrières pluviales est renforcée lorsque les
interventions s’articulent avec des politiques filières clairement définies aux niveaux
national et régional. Ces politiques ont pour objectif d’identifier les principales marges
de progrès et contraintes de développement d’une filière, et ainsi de mettre en
évidence les goulots d’étranglements et les effets de levier sur lesquels il est
intéressant d’agir. Si l’existence de telles politiques ne peut être un préalable à une
intervention, elles sont néanmoins essentielles pour la coordination des actions
d’appuis aux filières, ce qui conduit à préconiser des appuis à leur élaboration et à
leur consolidation.
Synthèse
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Background
1. Why this Study? 
Rainfed food crops can play a specific role in alleviating poverty and creating jobs,
notably in two ways: (1) they improve regional food security, particularly by supplying
cities with local products; and (2) they increase farmers’ incomes by creating jobs in
rural areas. This aspect is all the more important in the context of incomplete
demographic transition as the agricultural sector should remain one of the main
outlets for young Africans entering the labor market.[17]
There is a marked lack of studies on these supply chains, whether for production or
consumption: data are scarce, relatively raw, highly heterogeneous and of poor quality,
depending on the countries, periods and products studied. Agricultural research
admits to having largely neglected this type of program in recent years. For their part,
donors have often promoted the development of cash crops and irrigated agriculture,
notably due to inadequate knowledge of food crop markets dominated by a large
informal sector involving numerous stakeholders. Consequently, they have rarely
supported the development of rainfed food crops outside a few components of
projects targeting local development or cash crop supply chain support. Investment
is all the more necessary as projections for 2025 and 2050 show that production will
not be able to cover the growth in need for food products, if the increase in
production continues on the same basis as the growth rates seen in recent decades,
specifically, for many countries, a rise in the amount of land farmed. Discussions with
regional institutions, governments as well as sub-regional public and private
stakeholders are necessary in order to “(re-)establish a food crop culture.”
Accordingly, the context seems conducive to politicians and donors re-entering the
agricultural sector, whether through the adoption of regional agricultural policies
(WAEMU’s APU, ECOWAS’s ECOWAP, and CAEMC’s Common Agricultural Strategy
[CAS]) or the elaboration of national and regional investment programs.
This research, a joint AFD, CIRAD and IFAD initiative, aimed to help IFAD and AFD
better grasp the development status of rainfed food crops in West and Central Africa
[17] Structural Dimensions of Liberalization on Agriculture and Rural Development. A Cross-Regional Analysis on Rural Change
– Synthesis Report of the Ruralstruc Program – final draft – June 2010. World Bank, IFAD, France (AFD/MAEE/MAP/CIRAD).
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so as to improve—consistently with national and regional priorities—the effectiveness
of their interventions in supply chains that contribute to food security and rural
poverty alleviation. The goal is to cover all parameters that need to be present for
effective and sustainable development of rainfed food crops, and by so doing
contribute to the reflections underway at the regional level for the development of
rainfed food crop supply chains.
More specifically, it aims to:
• provide information to assist decision-making on rainfed food crop supply
chain interventions; and
• offer a comprehensive and coherent method by which to guide future
programs aiming to develop these crops.
It is based on three studies:
• a mapping of production and consumption areas, to help target high-
potential zones, carried out by CIRAD and the CILSS’s Agrhymet Regional
Centre;
• an analysis grid[18] drawn up after a workshop of researchers from the North
and South (WECARD, CIRAD, and INERA), designed to consolidate
knowledge and more effectively define lines of development for promising
supply chains in the zone; and
• an analysis of good practices in past and current food crop projects. It also
makes use of the contributions drawn from a recent review of the literature
covering analysis of value chains in food crop supply chains, conducted by
the WB, FAO and USAID (2009).[19]
2. Geography and Supply Chains Covered
The framework of intervention focuses on sub-Saharan Africa, more particularly on
West and Central Africa. The geographical area studied for the analysis of production
and consumption is limited to West Africa (excluding Cape Verde), Chad and
Cameroon. The other countries of Central Africa could not be studied for lack of
data. However, results of analyses of coastal countries will serve as a basis for future
Background
[18] See Appendix 3.
[19] See World Bank and FAO (2009), and USAID (2009a), Global Food Security Response: West Africa Rice Value Chain Analysis.
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work on Central Africa. The analysis will be mainly limited to supply chains considered
of utmost importance by regional organizations, specifically rice, corn and cassava.[20]
A more succinct analysis of other food crops with development prospects—millet,
sorghum, yam, cowpea and groundnut—is also presented. Livestock, fruits and
vegetables (including plantain in Cameroon, Ghana and Ivory Coast), oleaginous
crops, legumes, and certain minor grains (such as fonio in Guinea) are not included
even though most of them are important sources of income (notably for women)
and provide interesting nutritional contributions. The same applies to irrigated crops
that, while they also contribute to food security, do not fall under the scope of the
study (rainfed food crop deficits require an exclusive approach). Livestock and oilseed
and protein crops will need to be studied at a later date.
3. Status of Regional Policies
This framework is intended to be included in regional agricultural policies and the
national and regional investment programs supporting these policies. In this way, its
aim is to link priority actions defined by the regional partners on the priority supply
chains and sectors of intervention, and encourage their operational, regional and
national manifestations.
3.1. In West Africa: ECOWAP and APU
In West Africa, two complementary approaches have to be taken into account:
ECOWAP, which defines the regional priorities of ECOWAS, and the Agricultural
Policy of the Union (APU), which sets the main policy orientations for the WAEMU.
Regional Priorities Set by ECOWAS
ECOWAP[21] consists of three mobilizing and federating programs:
1. the promotion of food crop supply chains with strategic value for food
security; 
2. the promotion of an enabling environment for agricultural development
in the region; and
3. the reduction of food vulnerability and the promotion of stable and
sustainable access to food.
Background
[20] Priority supply chains identified as such by ECOWAS in the ECOWAP, and by WAEMU in the APU.
[21] ECOWAP is the agricultural policy of WAEMU; it was adopted in 2005.
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The present framework more specifically concerns the first two programs. The first
federating program, dealing with the promotion of products with strategic value for
food security, is built around two components, the first focused on food crops—i.e.
the promotion of rice, corn and cassava supply chains—involving: (1) support for
smallholder farm modernization and sustainable intensification of production
systems; (2) the development of small-scale irrigation; (3) the establishment and
organization of supply chains or value chains; and (4) the promotion of product
processing and value addition.
The second federating program focuses on the promotion of a sound overall
environment for regional agricultural development. It has four components: 
(1) improvement of the marketing environment for agrifood supply chains; 
(2) adaptation to variability/climate change and integrated management of shared
resources; (3) operational roll-out of an information management and decision-
making support system; and (4) institutional and human capacity building.
In June 2010, ECOWAS adopted a Regional Investment Plan for the implementation
of programs; it was presented to all the technical and financial partners (TFPs) in
Dakar.
As part of these investment programs, ECOWAP implementation plans both the
establishment of tools to support sustainable intensification of agriculture in the
region and agricultural market regulation. Studies on the technical and financial
feasibility of such instruments have been carried out.
In addition, countries have drafted National Agricultural Investment Plans (NAIPs)
defining the investments necessary to reach ECOWAP’s agricultural production
growth targets. Within this framework, countries are expected to set priorities for
the first implementation stage that are coherent with and complementary to the
regional federating programs.
The Main Policy Orientations Set by the Agricultural Policy of the Union
(APU)
The Agricultural Policy of WAEMU (2001) is based on three main lines of action:
1. adapting production systems and improving the production environment,
in order to eventually adapt agricultural supply chains to regional and
international market rules by encouraging the intensification of production
and improving competitiveness; 
Background
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2. strengthening the common market in the agricultural sector and managing
shared resources through actions focusing notably on harmonization of
production and marketing standards, sanitary standards, the taxation
system for the agricultural sector, control systems, management of cross-
border transhumance, and management of shared water resources; and
3. integrating WAEMU’s agriculture in the regional and world market with the
aim of securing markets for agricultural product exports and limiting
member-States’ food dependency by ensuring the progressive integration
of agriculture in regional and world markets.
Within the framework of APU implementation, WAEMU identified five priority
supply chains, two of which dealing with rainfed food crops: rice and corn. These
priority supply chains were the subject of a plan of action for priority agricultural
supply chains of WAEMU, adopted in April 2007. This plan is currently being translated
into detailed action programs.
3.2. In Central Africa: CAEMC’s Common Agricultural Strategy
CAEMC’s Common Agricultural Strategy (CAS), adopted by the CAEMC Council of
Ministers in August 2003, is built around the following pillars: 
• a reform of the macro-economic framework of member-States; 
• strengthening of the institutional framework; 
• coordination and harmonization of the agricultural policies of CAEMC
member-States; 
• support for the agricultural and food production sector; 
• support for agricultural research and the dissemination of the outcome of
this research; 
• strengthening consultation among stakeholders and their involvement in
the implementation of the strategy; 
• improvement of competitiveness, especially through improved access to
information; 
• establishment of sub-regional strategic food stocks; and 
• participation in international trade negotiations on agriculture in order to
defend sub-regional interests.
Three lines in the Common Agricultural Strategy were deemed priorities: production
intensification, conquering markets inside and outside WAEMU, and implementing
institutional reforms.
Background

Part 1 
Supply Chains 
and Production Areas
This first section aims to provide information on the major characteristics of
production in the sub-region, the most dynamic production areas, and the
bottlenecks hindering attainment of their full potential. It also succinctly presents the
main characteristics of consumption in West and Central Africa on the regional and
local markets, which make up the largest outlet for African food crop production.
Cross-comparison of both elements (dynamic production areas and end markets)
forms the basis of the food crop supply chain selection process.
It mainly relies on an analysis of food crop production and consumption areas in West
and Central Africa conducted by CIRAD and the Agrhymet Centre (2009), and on
the synthetic report of the Ouagadougou workshop on rainfed food crops, written
by WECARD and CIRAD (2009).[22] These analyses have been enhanced with elements
from the value chain analysis by the World Bank and FAO (2009) and USAID (2009a),
especially for the rice supply chain.
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[22] This analysis of production and consumption areas was conducted by Nicolas Bricas (CIRAD, UMR Moisa), Bernardin
Zoungrana (CILSS, Agrhymet Centre) and Marie-Cécile Thirion (AFD). It covered West African countries (excluding Cape
Verde), Cameroon, and Chad; the other Central African countries could not be covered due to a lack of data.
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1. Production Dynamics
Originally seen as products to meet basic food needs while export crops were seen
as contributing to income generation for farmers and the balance of trade (a source
of currency), a large share of food crops is now sold on the market, especially urban
markets.[23] Incomes from food crops enable farmers and the other stakeholders in
the supply chain (processing , marketing , distribution, etc.) to meet their own food
needs themselves. In this, they have become strategic products for food security and
poverty alleviation. The skyrocketing prices in 2008 and the riots they triggered
showed that, beyond food security, these crops play a major role in social peace and
States’ political stability.
The analysis of rainfed food crops in West and Central Africa reveals a real vitality as
production has risen noticeably since the mid-1980s. In this respect, one cannot really
speak of a revival of agricultural production. Nevertheless, a slowdown in growth has
been seen since 2006 for almost all crops, which raises the question of the causes
and sustainability of this trend. Moreover, analysis of production variables (cultivated
areas and yields) shows a degree of heterogeneity that does not seem to be solely
explained by weather conditions.
1.1. A Threefold Increase in Grain Production
Grain production increased threefold between 1982 and 2007 in West and Central
Africa, allowing the sub-region to catch up with changes in world grain production
and meet the rapid population growth (the population doubled in the space of
twenty years, with 3% annual growth). This increase was largely driven by the rise in
grain production, which can be seen since the mid-1980s. Thus, between the early
1980s and 2005-2007, corn production increased more than fivefold, and rice,[24]
sorghum, millet and fonio production increased by a factor of 2.5. Fonio production
began to rise ten years later (in the mid 1990s) than the other grains.
1. Production Dynamics
[23] Export crops mainly provided currency for States, which is why they were promoted by donors and States. Although a growing
proportion of food crops is currently traded at the national and even regional level, States still have an interest in currency-
generating export crops.
[24] Most of the national and regional statistical data, as well as data available in the Food and Agriculture Organization of the
United Nations (FAO) database, generally do not differentiate between irrigated rice and rainfed rice.
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Generally speaking , two phases can be seen in grain production growth in the region:
the 1980-1993 period, characterized by growth largely based on increasing cultivated
areas and by stagnating yields; and the post-1993 period which during growth has
come from increasing both yields and cultivated areas, with a slowing in the pace of
growth of cultivated areas.
1.2. A Threefold Increase in the Production of Roots and
Tubers
Production of roots and tubers has followed the same trend as that of grains, with a
leap at the end of the 1980s and a threefold increase over the past twenty years. This
is a general increase for all roots and tubers (notably cassava, yam and potato); it
seems to be driven especially by yam production (which has increased more than
fourfold in the space of twenty years) and by potato (whose production has increased
tenfold).
This increase, which is not as sharp as the increase in grain production, can be
attributed to a first stage from 1993 to 2003 based on the extension of cultivated
areas followed by a second stage based on yield increases.
The increase in yields for the main tubers (cassava, yam and potato) is only perceptible
during the last five years, in conjunction with the development of marketing channels,
1. Production Dynamics
1Figure Evolution of main cereal production
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particularly toward savannahs and the Sahel, to diversify the food supply for the urban
population. However, data on roots and tubers are often questionable so this strong
growth must be viewed with caution.
1.3. Oilseed Production Lagging Behind Booming Demand
Unlike the other staple food crops, oilseed production has lagged far behind changes
in world production. It increased by a factor of 2.4 between 1982 and 2007, slightly
more than the doubling of the population during the same period. While West Africa
was the leader for the world oilseed supply during the inter-war period, it only
accounts for 3% of the current world production and 1% of world exports, far behind
Asia in particular.
Furthermore, West Africa will need to cope with growing sub-regional demand,
estimated at 4.6 million tons by 2020 (WADB, 2006).
Between 1961 and 2003, the food independence rate[25] of West and Central Africa for
oilseed deteriorated considerably, falling from 90% in the 1960s to around 0% in the
2000s.
1. Production Dynamics
2Figure Production Trends for Cassava and Yams in the Region 
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Source : FAOSTAT.
[25] Measured as the balance of (export-import)/consumption.
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1. Production Dynamics
3Figure Food Independence from 1961 to 2005 in West 
and Central Africa
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Source: Dorin (2009).
Oilseed production in the region is mainly based on palm oil, whose production has
increased by a factor of 1.5 in twenty years in particular thanks to the use of new
hybrids. Groundnut production currently accounts for 25% of the area’s oilseed
production after a substantial decline during the 1980s and 1990s. Despite difficulties
in several groundnut supply chains, especially in Senegal, production has increased by
a factor of 2.5 in twenty years.
The growth in production, which took off in the 1980s, is above all carried by an
increase in cultivated areas. The yields in oleaginous grain[26] production have tended
to rise over the past twenty years, whereas yields in oleaginous nut[27] production have
stagnated.
We can see the rise in cotton seed oil production, compared to the increase in cotton
production in the savannah. The continuation of this trend is largely dependent on
[26] Cotton seed, groundnut, soy, melon and sesame.
[27] Palm nut, shea nut, coconut.
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changes in cotton prices, which dropped from 2006 to 2009 and then rose sharply in
2010. Soy and sesame production has also grown strongly, increasing by a factor of 7
and a factor of 3.5 respectively over twenty years. However, these crops represent
small volumes, even though they open new markets.
1.4. Legume Crops Making Inroads?
Legume production in the area of study has been largely driven by the very rapid
development of cowpea since the mid-1980s, the production of which has increased
more than threefold over the past twenty years in Burkina Faso, Cameroon, Guinea-
Bissau, Mali, Mauritania, Niger, Nigeria and Senegal. This increase in production is
mainly due to an increase in cultivated land, with yields holding steady except in Mali
and Niger where they are rising.
1. Production Dynamics
4Figure Main Oilseed Crops in the Region
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1.5. Rising But Insufficient Food Availability
Food availability (in calories by person) has substantially improved in the countries
studied, particularly in Nigeria, rising from 2,000 Kcal/pers/day in 1980 to 2,900
Kcal/per/day in 1995. This increase is the result of an increased availability of grains
and oilseeds in Sahelian countries and of grains and tubers in coastal countries,
especially in Nigeria. In the rest of sub-Saharan Africa, however, food availability per
inhabitant has deteriorated.
The majority of calorie availability still depends on starches (grains provide 1,000
Kcal/pers/day while tubers and plantain provide only 500 Kcal/pers/day), although
a degree of food diversification can be seen with growing contributions from oilseeds.
However, the current average availability of 2,500 Kcal/pers/day for the region as a
whole is not enough to ensure people’s food security. In reality, this average takes the
form of an availability of less than 2,000 Kcal/pers/day for a large segment of the
population. Yet, to ensure sufficient availability per inhabitant, the regional average
availability would need to attain 3,000 Kcal/pers/day—an increase of 20%.
If one assumes a steady increase in consumption in step with population growth, the
availability of starches would need to increase by a factor of 1.4 by 2025 and by a
factor of 2 by 2050 in order to maintain the current average rate of calorie availability
per person.
1. Production Dynamics
5Figure Legume production in the area
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1. Production Dynamics
2010 2025 2050
Millet, Sorghum, Corn 30.2 (7.8) 39.0 (12.0) 51.4 (22.4)
Rice 10.2 (6.4) 16.0 (11.8) 26.9 (22.7)
Cassava 32.3 (14.7) 39.9 (23.3) 55.8 (40.8)
Yam 19.7 (9.5) 28.0 (16.3) 38.5 (27.8)
1Table Starch Food Needs by 2025 and 2050 in the Region in Million
Tons (of which cities)[28]
Source: Bricas et al. (2009).
However, if one adopts a scenario that ensures better food security (3,000
Kcal/pers/day), the availability of starches should be multiplied by a factor of 1.7 by
2025 and by a factor of 2.6 by 2050.
[28] The selected scenario is based on the assumption of the extension of the current diet in the main cities to the entire urban
population. In this way, it takes into account the continuation of the trend of diet urbanization. Demand projections are based
on United Nations demographic projections, both in terms of total population and the breakdown between rural and urban
populations.
.
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2. Consumption Dynamics
Food Products Million Tons Kcal/pers/day
Millet 8.6 255
Sorghum 8.6 270
Corn 6.4 213
Rice (local and imported) 8.1 323
Cassava 25 245
Yam 15 160
Plantain 6 59
Vegetable Oils (local and imported) 268
2Table Food Availability by Product for the 2003-2007 Period
Source: Bricas et al. (2009).
Grains provide more than 1,000 Kcal/pers/day whereas tubers, roots and plantains
provide close to 500 Kcal.
However, there is variation in people’s diets throughout the region. One can
distinguish between two major diet types based on the dominant starch:
2. Consumption 
Dynamics
2.1. Two Main Diet Types
Available volumes and average calorie intake in the region make it possible to identify
the relative importance of the various food crops in the region.
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• Grain-based diets: found in Burkina Faso, Gambia, Guinea-Bissau, Mali,
Mauritania, Niger, Senegal, Sierra Leone and Chad. These countries can be
further broken down into those where sorghum-millet is dominant (Burkina
Faso, Gambia, Mali, Niger and Chad), those where wheat is dominant
(Mauritania), and those where rice is dominant (Guinea-Bissau, Senegal and
Sierra Leone). This diet is characteristic of CILSS countries.
• Dual root/tuber and grain diets: found in Benin, Ivory Coast, Ghana, Guinea,
Liberia, Nigeria and Togo. In most of these countries, cassava consumption
is dominant, followed by yam (except for Ivory Coast where yam is
preferred over cassava). Plantain consumption is substantial only in
Cameroon, Ivory Coast, Ghana and Guinea. Grain consumption (rice or
corn) reaches at least 85 kg/pers/year. This diet is typical of West African
coastal countries, including Nigeria.
Figures 6, 7 and 8 show food availability by agro-nutritional category for three groups
of countries (countries in the CILSS sub-region, the West African coastal sub-region
without Nigeria, and Nigeria). They provide a more detailed picture of diet
characteristics in these areas.
2. Consumption Dynamics
6Figure Food Availability by Agro-Nutritional Category in the CILSS
Sub-Region[29]
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[29] The CILSS countries are Burkina Faso, Cape Verde, Gambia, Guinea-Bissau, Mali, Mauritania, Niger, Senegal and Chad.
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2. Consumption Dynamics
7Figure Food Availability by Agro-Nutritional Category in the 
West African Coastal Sub-Region (except Nigeria)
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8Figure Food Availability by Agro-Nutritional Category in Nigeria
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2.2. A Preponderance of Rural Consumption and Self-
Consumption
Food crops are mostly consumed by rural populations; two-thirds of the production
is absorbed by the countrysides. These products are largely self-consumed and,
therefore, represent both a major food security stake and an economic issue since
their cost determines the cost of agricultural labor. Population growth is driving a
large increase in the size of the rural population, which de facto represents a major
market outlet for farmers.
2.3. Rapid Growth of Urban Markets
2.3.1. Structure and Value of the Urban Market
The analysis of rural and urban consumption reveals the growing role played by urban
markets in agricultural dynamics. These markets have emerged rapidly because of
the fast-paced urbanization in the region, and they currently account for more than
one-third of the outlet for starches.
Analysis of the urban market’s share of the available supply of the main grains shows
that around 20% of millet and sorghum, 40% of corn and two-thirds of rice are
consumed in urban areas. Wheat remains mainly consumed in cities.
For roots and tubers, the share of the available supply absorbed by cities is even higher
because it rarely falls below 40%.
For the region as a whole, 40% of grains and nearly half of roots, tubers and plantains
are consumed by cities.
Analysis of the structure of this market in a few West African cities provides a clearer
view of the position of starches in urban food markets.
The urban food market of a capital city represents an average of 150 to 200 billion
CFA francs per million inhabitants. Starches account for around one-third of the
market, almost as much as livestock.
2. Consumption Dynamics
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2. Consumption Dynamics
3Table Share of Urban Grain Consumption in National Food Availability
(in volume) 
Millet Sorghum Corn Wheat Hulled Rice
Total 
Grains (1)
Benin 26% 24% 42% 72% 71% 49%
Burkina Faso 7% 8% 22% 86% 76% 18%
Cameroon 27% 27% 57% 81% 78% 56%
Chad 5% 16% 17% 81% 82% 21%
Ivory Coast 32% 19% 28% 96% 92% 74%
Gambia 23% 22% 41% 70% 99% 49%
Ghana 40% 30% 32% 60% 60% 43%
Guinea 7% 67% 29% 29%
Guinea-Bissau 2% 4% 2% 64% 45% 33%
Liberia 17% 87% 80% 79%
Mali 19% 20% 10% 52% 57% 29%
Mauritania 0% 17% 0% 49% 40% 43%
Niger 6% 2% 85% 53% 52% 12%
Nigeria 27% 29% 53% 88% 72% 46%
Senegal 30% 17% 8% 77% 60% 48%
Sierra Leone 12% 10% 52% 62% 46% 47%
Togo 31% 13% 43% 98% 80% 50%
Regional Total 19% 23% 41% 80% 66% 41%
(1) Including other grains, such as fonio. 
Source: Bricas et al. (2009).
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2. Consumption Dynamics
4Table Share of Urban Root, Tuber and Plantain (RTP) Consumption in
National Food Availability (in volume) 
Cassava Yams Plantain
Potato and
Sweet Potato
RTP
Benin 56% 46% 50%
Burkina Faso 13% 6%
Cameroon 42% 40% 82% 15% 46%
Chad 57% 52% 13% 48%
Ivory Coast 30% 21% 36% 15% 26%
Gambia 93% 74% 83%
Ghana 52% 65% 63% 50%
Guinea 34% 15% 9% 23%
Guinea-Bissau 32% 17% 13%
Liberia 46% 61% 57% 44%
Mali 0% 0% 0%
Mauritania 68% 61%
Niger 38% 28%
Nigeria 51% 54% 63% 7% 48%
Senegal 26% 51% 33%
Sierra Leone 21% 46% 22%
Togo 65% 46% 56%
Regional Total 48% 48% 57% 7% 44%
Source: Bricas et al. (2009).
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2.3.2. Food Import Volumes Generally Limited
Household surveys show that the inhabitants of capital cities in the WAEMU zone
estimate that three-fourths of their food comes from local products or regional
imports, even in countries seen as outward-looking , such as Ivory Coast and Senegal.
While these data may be questionable (i.e. the reliability of consumers’ knowledge
of product origins and the fact that monetary data tend to weigh certain products
such as livestock, oil and sugar more heavily), they have the merit of emphasizing that,
generally speaking , food imports have a limited place in urban consumption.
Consumption is based primarily on national production, which clearly challenges the
claim that African cities’ diets rely mainly on imports. The cities that consume the
most products imported from outside the region are Abidjan, Dakar, Lomé, Bissau,
and more surprisingly Ouagadougou.
Food imports concentrate mainly on grains. Thus, in Ivory Coast, Mauritania and
Senegal, more than half the grain consumed is imported. In Gambia, Guinea, Guinea-
Bissau and Sierra Leone, more than 40% is. The countries that depend the least on
imports (less than 10%) are Burkina Faso, Mali, Chad and Niger.
2. Consumption Dynamics
5Table Value and Structure of the Food Market in Some West African
Capitals (2008, in billion CFA francs)
Source: Harmonized Index of Consumer Prices (HICP), WAEMU.
Dakar Bamako Ouagadougou Abidjan Cotonou
Imported Rice 68
120
-25%
10 38
83
-45%
100
185
-30%
12
57
-34%
Wheat 37 10 4 32 13
Local Grains 7 38 39 5 19
RTP 8 4 2 48 13
Oils 42 11 9 40 15
Animal Products 128 27% 56 28% 30 16% 226 36% 49 29%
Food Budget 471 197 184 619 169
Restaurants 75 11 54 313 58
Total Food Budget 546 208 238 932 227
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2.3.3. Urban Markets Are Larger than Export Markets for
Agricultural Products
Whether local or regional, the urban market is now a more profitable outlet for
agriculture than export markets. For instance in Mali, food crops sold on the local
market account for US$419 million while exports only generate US$259 million. In
Ivory Coast, a cash crop exporting country, the difference reaches US$1,030 million
compared to US$634 million. In an outward-looking country such as Senegal, the local
market is estimated at US$740 million compared to US$34 million for exports (see
Table 6). In value, urban markets are therefore clearly larger than export markets for
agricultural goods, although the latter are an important source of currency for
countries.
2. Consumption Dynamics
Market for Domestic 
and Regional Food Products 
in the Capital
Export Market for 
Agricultural Commodities
Benin 283 176
Burkina Faso 297 260
Ivory Coast 1 030 634
Guinea-Bissau 95 1
Mali 419 259
Niger 283 10
Senegal 740 34
Togo 347 41
6Table Urban Food Markets vs. Agricultural Export Markets 
(in million USD)
Source: Calculated based on 2009 HIPC data for local market estimates (Bricas et al., 2009), and UNCTAD (2009) for export
markets.
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2.3.4. Urban Demand Could Drive the Entire Supply Chain
Recent research by Africapolis supports these results by highlighting the strong
growth of secondary cities in the sub-region over the next forty years.
In 1998, the WALTPS[30] study already emphasized the growing link between farmers
and the market. Demand projections for 2025 and 2050 confirm the preponderant
nature of urban markets as outlets for food products. Roots and tubers already have
a large place in urban markets. Grains should follow a similar path. Given population
growth, the share of urban consumption in domestic consumption can be estimated
at more than 50% in 2025, and between 60% and 70% in 2050.
2. Consumption Dynamics
2003-2007 2025 2050
Millet 18% 19% 28%
Sorghum 22% 23% 35%
Corn 42% 52% 68%
Hulled Rice 63% 74% 84%
Cassava 46% 59% 73%
Yam 48% 58% 72%
7Table Share of Urban Consumption in Domestic Consumption and
Projected Changes
Source: Bricas et al. (2009).
[30] The West Africa Long Term Perspective Study (WALTPS; Snrech, 1994) highlighted the driving effect that urban demand could
have on local agricultural production by calculating a “market attractiveness” indicator, illustrating producers’ access to urban
markets. This study takes into account the growing connection between rural zones and urban markets.
.
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3. Supply Chain Analysis
This section aims to present the main characteristics of six major food crop supply
chains in West and Central Africa, and identify the main production areas as well as
the main obstacles to the realization of their full potential. What supply chains are
the most dynamic? Can we identify regions that could drive supply chains? Would
they be able to meet the rise in demand? These are the core issues that will be
discussed below.
It should be noted that dynamics on the regional levels within countries (level n-1)
could not be analyzed for coastal countries due to a lack of data for the 1990s. The
analysis was therefore only done for CILSS countries.
3.1. The Rice Supply Chain
3.1.1. Main Production Areas
3. Supply Chain Analysis
1Map Average Rice Production in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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The rice supply chain is a priority for WAEMU and ECOWAS; and rice growing in West
and Central Africa is characterized by the diversity of its production systems (irrigated,
lowland, rainfed). Rice is grown in irrigation systems along rivers and dams in the Sahel,
and in rainfed systems in almost all the coastal and savannah areas.
Rainfed rice covers roughly 2.2 million hectares in West Africa, i.e. 42.5% of the total
cultivated rice areas (FAOSTAT, 2006) (38% according to Rodenburg and Demont,
2009). The largest cultivated areas are found in Nigeria (740,000 ha), Ivory Coast
(390,000 ha), Guinea (218,000 ha), Sierra Leone (160,000 ha) and Liberia (110,000 ha).
3. Supply Chain Analysis
Production System
Cultivated Area
(thousand ha)
Percentage 
of the
Ecosystem
Surface Area
Percentage 
of 
Total Rice
Production
Yield (ton/ha)
Rainfed Rice 2,208 38 24 1.04
Rainfed Lowland Rice 2,005 34 21 1.02
Irrigated Rice 874 15 38 4.19
Flooded and Mangrove Rice 740 13 16 2.08
Total 5,827
8Table Rice Production Systems, Surface Areas and Yields in West Africa
Source: Rodenburg and Demont (2009).
3.1.2. Intensification Dynamics
Roughly 70% of the 20 million rice producers in West Africa grow rainfed rice (Harsch,
2004). According to FAO data, rice production has multiplied by a factor of 2.5 over
the past fifteen years in the area studied. The agricultural price crisis of 2008 is said
to have generated a large increase in production, but there are still no verified data on
the latest harvests.
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Growing rainfed rice requires less labor but yields have generally been small (around
1 t/ha) over the past twenty years whereas the yields for lowland and irrigated rice
have been rising steadily. As a result, production has mainly been driven by a relatively
small but constant increase in the amount of land cultivated.
3. Supply Chain Analysis
2Map Average Rice Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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Rainfed rice producers (most of whom are women) work in highly variable conditions
and rely on fallow systems. Rainfed rice production is appreciated for its ability to
preserve local biodiversity (Grain, 2009) although slash-and-burn practices are still
largely present, especially in rainforests. Among other things, demographic pressure
has led producers in some regions to shorten fallow periods[31] or expand the use of
marginal lands, leading to soil depletion and growing soil erosion as well as a
substantial drop in yields[32] (WARDA, 1999). Nevertheless, the introduction and
dissemination of the NERICA (New Rice for Africa) variety by the West Africa Rice
Development Association (WARDA) starting in 2000 should make it possible to
develop production in the plateaus and have a large impact on food security. What
is more, the incentive policy in Nigeria and the strong rise of local prices over the past
two years have revived rainfed rice production and the development of lowlands.
On Country Level
Increases in yields have been seen in Ivory Coast, Togo, Mauritania, Senegal and Niger.
In some countries, especially Guinea, Benin and Mali, the rise in production came
from a concomitant increase in cultivated land and yields.
In other countries, such as Nigeria,[33] Sierra Leone, Chad, Cameroon and Burkina Faso,
the increase in the amount of cultivated land came with a drop in yields. This is partly
due to the expansion of land devoted to rainfed rice in coastal countries, and a drop
in yields in some systems. Finally, a degree of stagnation in both cultivated areas and
yields has been seen for ten years in Guinea Bissau, Liberia, Ghana and Gambia.
3. Supply Chain Analysis
[31] Between 1984 and 1994, the average fallow period in forested areas dropped from 14 to 5 years.
[32] Based on a four-year observation of the fields of a 500-farmer panel in Ivory Coast, this reduction in the fallow period is
estimated to have caused a 20%-30% drop in yields.
[33] The FAO’s national data for Nigeria highlights a progressive but clear drop in yields since the 1990s (2 t/ha at the start of 1990,
and 1.3 t/ha in 2007), offset by a strong increase in farmed areas (1.2 million hectares in 1990 compared to 2.7 million in 2006).
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According to FAO data,[34] Nigeria is the largest producer in the region, with
production of 48% of the regional output in 2008. Between 2000 and 2008,
production rose substantially in Sierra Leone, Burkina Faso, Mali, Benin, Niger, Chad
and Senegal.[35]
At Regional Level
In the Sahel, drops in production during the last decade in Senegal (even though the
trend seems to have reversed in 2008 with a 50% increase in production), Guinea-
Bissau and the Tillabéri and Dosso areas[36] are mainly due to a reduction in the
amount of land cultivated. Inversely, the rise in production comes from an increase in
the amount of land cultivated and yields in southeastern Chad.
3.1.3. Economic Analysis and Prospects
Regional production will not be able to cope with a booming demand.
The demand for rice is higher in West Africa than in any other area of the continent.
Demand has risen steadily since the 1960s in both urban and rural zones, and this
growth is likely to speed up over the next twenty years. Indeed, rice consumption in
West Africa is closely tied to urbanization, in part because rice is easy to prepare.
Consumption surveys in Bouaké and 21 of the largest Nigerian cities confirm that rice
has become an ordinary consumer product in urban areas and is eaten by all social
groups on a regular basis (Lançon et al. , 2004).
Urban demand is therefore an important outlet since cities consume 63% of available
national food resources. Especially dynamic consumption areas can be seen in
Senegal, Guinea, Guinea-Bissau, Sierra Leone and Liberia as well as in Burkina Faso
and Nigeria.
3. Supply Chain Analysis
[34] Including irrigated rice. The data do not allow us to differentiate between rainfed rice and irrigated rice.
[35] Between 2000 and 2008, milled rice production rose by 700% in Sierra Leone, by 177% in Burkina Faso, by 116% in Mali, by
102% in Benin, by 98% in Niger, by 83% in Chad, and by 82% in Senegal.
[36] Both of which are located in the southwestern part of the Republic of Niger.
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3. Supply Chain Analysis
3Map Rice Demand in the Main West African Cities in 2010 
(pop. 100,000 or greater)
Source: Bricas et al. (2009).
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Source: FAO Statistics.
[37] USAID (2009a).
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Large urban markets are mainly found in Nigeria (Lagos notably) and along the West
Coast where population density is the highest. Other large markets are cities with
populations of more than three million, such as Abidjan, Ibadan and Kano, and cities
with populations of more than one million, such as Accra, Benin City, Conakry, Dakari,
Kaduna, Kumas, Maiduguri and Harcourt Port. A more detailed analysis of rice
demand by country can be found in Annex 1.
3. Supply Chain Analysis
10Figure Changes in Rice Consumption in West Africa
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Source: Warda (2007).
The strong production growth since the 1980s will not be enough to meet demand.
More than half of the rice consumed in West and Central Africa is currently provided
by imports from Asia.
According to FAO statistics, imports reached 6.3 million tons in 2008, the equivalent
of 48% of the region’s rice needs. The region’s self-sufficiency rate fell from 84% in
the 1970s to 76% in the 1990s and then to 63% in 2006. Six of the seventeen
countries of the sub-region (Cameroon and Chad included) produce less than half of
the rice they consume.
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ECOWAS imports are presented in Table 9. The largest rice importers are Ivory Coast,
Nigeria and Senegal, although the reliability of data on Nigeria is uncertain.
3. Supply Chain Analysis
5Map Rice Self-Sufficiency in West Africa[38]
Source: USAID (2009a).
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11Figure Projected Rice Demand in 2025
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Projected Rice Demand in 2025
According to the economic model for supply chain decision-making developed by 
P. Baris for WAEMU (2009b), the total demand in the region will almost double by
2025 and will exceed 18 million tons of milled rice. By then, demand from cities will
be predominant and will account for two-thirds of total consumption (see Figure 11).
3. Supply Chain Analysis
Importing Countries 2004 2005 2006 2007
Benin a 208 378 731 933
Burkina Faso 14 11 12 13
Ivory Coast 715 808 903 809
Gambia 60 40 25 103
Ghana 711 393 390 308
Guinea 130 111 257 296
Guinea-Bissau 50 60 30 27
Liberia 197 135 208 149
Mali 105 272 180 137
Niger 187 292 187 174
Nigeria b 2,300 1,800 1,900 2,000
Senegal 823 1,252 706 1,056
Sierra Leone 20 109 126 75
Togo 59 81 N/A 79
ECOWAS 3,492 3,974 6,335 4,805
World Market 26,663 27,868 30,408 30,319
9Table Rice Imports by Country in Thousand Tons (2004-2007)
a: The 2005-2008 data include imports destined to be smuggled into Nigeria. 
b: Statistics for Nigeria are not available in the UN Comtrade database for 2004 and 2005, and the data for 2007 are uncertain. 
Data are from FAO (Rice Market Monitor) and include estimates on re-exports from Benin and Cameroon.
Source: Calculated by the International Trade Center (ITC) using data from the UN Commodity Trade Statistics Database (UN Comtrade).
Import needs, combined with wheat imports, will weigh heavily on the trade balance
of these countries and make them even more sensitive to international price volatility.
Yet, the rice market is a narrow market supplied by a few exporting countries and
growing tension on demand.
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Three scenarios as to how yields may evolve were developed in order to assess the
capacity of African agriculture to meet future food needs (Bricas et al., 2009).[39] One
can clearly see from these scenarios that the region’s rice supply will be a major issue
in the coming years. The region already has a large grain deficit and production will
need to increase by 210% and 400% respectively to meet demand in 2025 and 2050.
To achieve this objective, based on a continuation of the current upward trend in
cultivated areas in each country since the 1980s (+30% by 2025 and +45% by 2050),
regional average yields will need to be increased threefold in 2025 (+30% compared
to the most productive yields in the region) and by more than 360% by 2050.
Other scenarios were tested, showing rising import needs (see Table 10).
3. Supply Chain Analysis
Million Tons 2025 2050
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
-9.4 -18.9
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
-9.0 -16.8
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 3 t/ha
-3.8 -12.6
10Table Predictable Shortfalls and Surpluses by Growth Scenario
Source: Bricas et al. (2009).
[39] Scenario 1: continuation of the production increases seen since the 1980s until saturation of available land in each country. 
Scenario 1bis: continuation of the production increases seen since the 1980s until saturation of available land on the regional
level.
Scenario 2: continuation of the increase in cultivated areas as seen since the 1980s and the spread of the best yields seen in
2003-2005 to the entire region. 
Scenario 3: needs covered by local production (excluding wheat), analysis of necessary yields in conjunction with the
continued increase in cultivated areas seen since the 1980s until saturation of land reserves.
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3. Supply Chain Analysis
12Figure Income Generated by Rice Supply Chains
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Source: Baris (2009b).
3.1.4. Strengths, Bottlenecks and Margins for Progress
[40] Estimate based on a valuation of one day’s work at €2/day and 100 days worked per year in rural areas and €3/day and 200
days per year worked in urban areas; decision-making model for WAEMU supply chains.
Supply Chain Strengths
A central supply chain for the economy , the rice supply chain has many advantages.
The incomes generated by the production, processing and marketing of local rice
come to € 2 billion per year in the West and Central African region whereas the
importation, retailing and taxing of rice only generates €  1 billion in income. The
supply chain provides more than 10 billion permanent jobs[40] and a substantial share
of incomes in rural areas.
Strong commitment: Chosen as a priority for WAEMU and ECOWAS, the rice supply
chain has strong political support because of the import/consumption ratio of more
than 40% in both West and Central Africa, weighing heavily on trade balances, and
because the price of rice is a large component of social peace in urban
agglomerations. The Comprehensive Africa Agriculture Development Program
(CAADP) set an annual growth target of 6% for rice production. Within this
framework, most West African countries have elaborated rice development plans.
For its part, the Coalition for African Rice Development (CARD) aims to reduce
Africa’s dependence to imports by developing new rice varieties and distributing
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them to small farmers. It will also finance investments in agricultural research, post-
harvest technologies, and the development of market information for traders
(Ekwuruke, 2008). Ambitious targets have been set to double rice production in
Africa between 2008 and 2018, which will require annual growth of 7.2% on average
(USAID, 2009a).
Downstream processing activities are relatively well developed and the product itself
has various advantages. Rice can be stored for long periods and transported over long
distances fairly inexpensively. In addition, local stakeholders master rice processing
techniques and equipment (hulling and drying) enabling the processing of large
production volumes. Finally, there are information systems for stakeholders and their
organizations, especially in downstream segments of the supply chain.
Market opportunities in the medium term? According to USAID (2009a),
opportunities could emerge in the medium term for local rice production. Indeed,
the FAO estimates that world production only increased by 1.8% in 2008. The
paltriness of this increase is said to be linked to higher living standards in Asia, which
provides 70% of world production, leading to a waning interest among farmers for
rice production, at a time when opportunities to increase yields are simultaneously
tending to dwindle. Combined with rising transportation costs, this trend could be
an opportunity for many West African countries—the opportunity to progressively
replace imports with national production.
Bottlenecks
The main bottlenecks deal with:
• competition from imported rice, which is particularly strong in coastal
countries, not only in regard to production cost but also in regard to supply
chain organization and value added for the various participants, including
the State.[41]
• particular sensitivity to weather hazards, the physical (compaction) and
chemical (organic matter, nitrogen, etc.) characteristics of the soil, and the
crop calendar (seeding date, weeding time, etc.). This vulnerability is
increasing with the prospect of climate change, especially in the Sudanian
zone.
3. Supply Chain Analysis
[41] See Appendix 5 (iii): The Competitiveness of Nigeria’s Rice Production.
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• finally, rainfed rice growing has a bad reputation, especially because it is
associated with slash-and-burn practices.
Leads to Strengthen the Supply Chain
Improve Production 
Varieties: Considerable room for progress exists when it comes to production and
improving yields. A model plant in integrative biology research, rice production could
receive considerable technology transfers from Asia, Europe, Latin America and the
United States. These research efforts will facilitate ecological intensification through
better tolerance of biotic and abiotic constraints, and greater ability to utilize mineral
elements in soils. Regarding varieties, Africa could indeed use the plant material
developed in Latin America, Asia and Madagascar directly, and take advantage of
improved rice tolerance to drought, soil nutrition value and even breakthroughs in
the ability to utilize soil phosphorus.
Considerable progress has already been made in this field. Indeed, in the 1990s,
research led to the creation of NERICA rice varieties through the hybridization of
Asian and African varieties. These varieties have a high resistance to local constraints
(drought, etc.), mature earlier, and have yields that are 50% higher without fertilizer
and 200% higher with fertilizer. In 2007, NERICA varieties were grown on more than
200,000 hectares in Africa, mainly in Ivory Coast and Guinea. It is interesting to note
that these varieties were developed by international agricultural research centers, and
more specifically by the International Center for Tropical Agriculture (ICTA) and
WARDA in partnership with national research systems.
Cropping practices: in agronomy, transfers could cover mulch-based cropping systems
recently developed in Madagascar, Laos and Vietnam.
A number of tested techniques could be used by producers if they had sufficient
access to the appropriate resources (support-advice services, marketing networks).
These practices are largely part of the System of Rice Intensification (SRI). They
include:
• transplanting seedlings from a nursery instead of direct seeding: this
technique lowers yield losses caused by competition from weeds. 
• intensive soil tillage is also encouraged using suitable technologies such as
rotary weeders and animal power. Using animal power is one of the
innovations in the SRI, combining the use of rice by-products to feed
animals and, inversely, manure to improve soil fertility.
3. Supply Chain Analysis
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The impact of introducing these new technologies on the division of labor within
households must be carefully taken into account in order to ensure that these
technologies will benefit women and the household as a whole. For instance,
introducing irrigation pumps for rice growing in Gambia has enabled incomes to rise
and production to continue throughout the year. At the same time, it has also resulted
in women, who are traditionally in charge of growing rice, losing access to developed
lands.
3. Supply Chain Analysis
1Box Possible Research/Innovation Initiatives to Develop Rainfed Rice
Supply Chains in West and Central Africa
In West and Central Africa, rainfed rice growing is found from the Sudano-Sahelian
regions to the equatorial regions, often within itinerant systems whose fallow
periods are rapidly shortening. The major agronomic challenge for the development
of this crop is integrating it in permanent cropping systems in the context of growing
land pressure. This challenge is followed by that of improving the plant to obtain
greater yield stability, on which the competitiveness of rainfed rice growing depends
in comparison with other grains and other activities. 
In order to overcome the first challenge, technical innovations in managing soil
fertility using ecological intensification approaches are needed for two distinct agro-
ecological contexts: the Sudanian zone (1,000<P<1,300 mm, spread out over 6
months) and the Guinean zone (P>1,500 mm). The sustainable integration of these
innovations in local farmers’ production systems requires the systematic evaluation
of the innovations in regard to technical (feasibility, effectiveness, environmental
impacts, etc.) and socioeconomic (compatibility with current production and
processing systems) aspects. For technical aspects, new research will be able to build
on technical reference systems developed in the late 1990s in northern and
southern Ivory Coast, Forested Guinea and, more recently, Madagascar. For
socioeconomic aspects, specific research on the role of rice in production systems
and on how the supply chain operates in the targeted regions will be necessary to
guide technical choices and forge links with public policies on supply chain
development. This research could strengthen existing “system research” platforms
in southern Mali, southwestern Burkina Faso and, to a lesser extent, Forested
Guinea.
To overcome the second challenge, variety selection will need to focus on two very
complex characteristics simultaneously: production potential (based on ideotypes
defined by ecophysiological models) and drought tolerance (yields under water
stress during the reproductive phase, new set of tools to measure plant response
to water stress, etc.). Variety selection will also need to address several other
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Strengthen Processing Activities
When it comes to processing (hulling and steaming), the reference system on
equipment and stakeholder organization developed in the framework of irrigated
rice cropping projects (Guinea, Mali, etc.) has largely been validated for rainfed rice
cropping and could be utilized. However, in order to withstand the competition from
imported rice, it will be necessary to improve the quality of processed rice to satisfy
the different types of demand specifically and, therefore, invest in the downstream
segments of the supply chain, notably developing and strengthening processing SMEs.
Innovative approaches have been taken in this area. The Centre International de
Recherche et de Développement (CIDR) developed and supported a network of
processing enterprises called ESOPs first in Togo and then in Benin and Burkina Faso
(see Part 3, Section 7.1.2.). These processing units are currently working on the rice
supply chain, primarily targeting the urban market, in order to compete with
imported rice. ESOPs are a key link in the development of local agrifood supply chains.
They bring together organized producers and small processing entrepreneurs with
the aim of providing small producers with sustainable access to urban markets. Credit
is provided through the ESOPs that borrow from local banks (sometimes on credit
lines with subsidized rates) to finance their own operations (collection, processing ,
marketing) and seeds for producers. Moreover, they offer buying on credit for
consumers. In Benin, ESOPs bring together 1,500 producers; and rice ESOPs have
processed and marketed around 1,000 tons of rice in the Cotonou market at the same
price as quality imported rice. The break-even point for an enterprise is 150 tons of
paddy. Prospects are encouraging because demand for rice of this quality is booming.
3. Supply Chain Analysis
characteristics whose genetic bases are better known: resistance to blast disease,
ability to utilize soil phosphorus, and ability to compete with weeds. Today, nearly
all the concepts and tools are available for such work to yield its first results in five
or six years. This research could be implemented in the framework of a partnership
between CIRAD, Wageningen University, AfricaRice and at least one country in the
region (Ivory Coast, Guinea, Nigeria).
The issue of both local and global environmental impacts could be addressed by
the multidisciplinary teams to be created through the expected project dynamic.
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Re-Conquer the Regional Market and Intensify Production
In order to keep pace with changes in consumption, the projected production for
2025 will need to be three times higher, which means tripling average yields in the
region. This target, which will be difficult to attain, requires both the intensification of
rainfed rice cropping and a massive investment in the irrigated farming.[42] Lowland
and rainfed rice growing have very low production costs throughout the Sudano-
Guinean and subequatorial regions.
Re-conquering the West and Central Africa market would generate €  4 billion in value
added over the import scenario. This increase in value added would mainly benefit
rural households (Baris, 2009b). However, States would lose income from customs
duties due to fewer imports but this could be partially offset by higher customs
duties. Finally, re-conquering the regional market would cause large currency losses.
3. Supply Chain Analysis
13Figure Effects of a substitution policy on rice importations
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[42] Accordingly, WAEMU is currently financing the development of 5,500 ha in the Office du Niger zone.
The Issue of Supply Chain Protection
In addition to the investments needed to intensify production, an import control
policy is crucial. The 2008 food crisis underlined not only the vulnerability of West
and Central Africa due to its dependence on international markets, but also the
opportunities to revive rice growing when prices are high. A suitable tariff and fiscal
policy is necessary to maintain attractive prices for paddy and revive production.
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Today, WAEMU countries apply a 10% customs duty on imported rice[43] and Nigeria
currently protects its local rice with a 50% customs duty.[44]
Within WAEMU, lowering protection levels by establishing the CET at 10% and, more
recently, by eliminating the VAT on agricultural products barely provides a stable
foundation for regional development strategies without suffering from international
market hazards, cheap imports and the mark-down of products downgraded in their
countries of origin (broken rice, old rice). Although it is a domestic tax and not a
customs levy, the VAT is a de facto tariff barrier for the countries that apply it—a
protection—since it is not applied equally to imported and local rice as the latter is
often sold informally. An effective and fair customs protection policy for the various
countries in the zone therefore still remains to be elaborated. The issue is currently
being discussed in West Africa with the possibility of placing rice in the 5th band of
the CET (35% customs duty) and the definition of safeguard measures in addition to
the CET.
3.2 The Corn Supply Chain
3.2.1. Main Production Areas
A priority supply chain for ECOWAS and WAEMU, corn crops are fairly widespread in
the south and center of the region with a clear border caused by rainfall in the north
and low production in the west. Two main production areas can be identified:
• the Gulf of Guinea, where corn growing was introduced in the 16th
century; and 
• a small production basin in Fouta Djallon (Guinea).
In many countries, corn growth has been strong in recent years (more than 5% per
year). The countries that produce the most are cotton-producing countries (Benin,
Burkina Faso, Ivory Coast and Mali) because the use of fertilizer for corn is directly
linked to fertilizer use with cotton. As a result, the strong variations in world cotton
prices and their impact on cultivated areas tend to affect corn crops in the regions
concerned. The production boom can also be attributed to growth in demand from
the poultry supply chain.
3. Supply Chain Analysis
[43] The WAEMU Common External Tariff (CET) was established in 2000.
[44] Negotiations are currently underway to establish a CET for ECOWAS countries. The ECOWAS CET, initially based on CET
currently in force in WAEMU, will ultimately include a 5th tariff band at 35%. The list of products to be included in this 5th band
has not yet been established.
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3. Supply Chain Analysis
6Map Corn Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
7Map Average Corn Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3.2.2. Intensification Dynamics
After 1993, growth can be seen in the region based largely on a rise in yields and a
smaller increase in cultivated areas, since the amount of sowed land skyrocketed as a
result of the devaluation of the CFA franc in 1994 before leveling off. The revival of
production then relied on a rapid increase in yields. National corn production follow
trends that are all based on rising yields and cultivated areas, except in Ghana where
sown lands and yields are stagnating. The areas characterized by high yields are as
follows:
• southeastern Nigeria, Benin and northern Cameroon; 
• northern Ivory Coast, southern Mali and western Burkina Faso; and 
• eastern Senegal.
3.2.3. Economic Analysis and Prospects
Corn is increasingly important, not only for human food but also for livestock feed.
One must distinguish between corn for human food (white corn specific to West
Africa), corn for animal feed (yellow corn), and corn for brewing beer. However,
substitution is a large phenomenon in Africa.
3. Supply Chain Analysis
14Figure Current Corn Consumption
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A large share of the corn currently grown is self-consumed. Urban consumption is
substantial and absorbs approximately 42% of national food availability; this share is
likely to grow.
Indeed, the expansion of the major production and consumption areas reveals the
potential of large cities to drive local production, particularly in Benin, Burkina Faso,
Ghana and Nigeria.
3. Supply Chain Analysis
In addition to the rise in human consumption, changes in demand will also be linked
to the development of poultry supply chains, large grain consumers.
In 2025, demand for processed corn-based products will be more than 12 million tons,
half of which for urban consumption, and demand for animal feed will exceed 
1 million tons.
Projections for corn production in 2025 and 2050, based on the three supply and
demand evolution scenarios,[45] show that the supply chain could meet the growing
8Map Corn Demand in the Main West African Cities in 2010 
(pop. 100,000 or greater)
Source: Bricas et al. (2009).
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[45] Based on the assumptions presented in the rice supply chain analysis.
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demand if production continues to grow as it has since the early 1980s. Indeed, this
would equal a 50% increase in production by 2025 and a doubling of production by
2050, provided that the expansion of sown areas continues at the current pace (+30%
by 2025 and +45% by 2050) and yields reach levels close to the highest in the region
(2 t/ha) by 2025 and slightly more than that in 2050 (2.2 t/ha).
3. Supply Chain Analysis
3.2.4. Strengths, Bottlenecks and Margins for Progress
Supply Chain Strengths
Chosen as a priority for WAEMU and ECOWAS, the corn supply chain has strong
political support and is at the center of production revival programs.[46] A major
agricultural supply chain, with value added of more than 2 billion euros, it mainly
benefits the rural population and provides more than 10 million permanent jobs
(Baris, 2009b). It has certain economic advantages:
• an expanding market for human food for a category of product (white
corn) that does not yet have to compete with imports; 
• a booming market for animal feed with opportunities to promote
processing units downstream to concentrate demand and, thus, facilitate
contractual transactions; 
[46] We can cite the President of the Republic’s Special Program in Senegal, and the corn production revival program through soil
fertilization in Ghana (a 3-year project supported by AGRA).
2025 2050
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
-1.4 -4.2
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
-0.2 0.6
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 2 t/ha
1.3 -1;6
11Table Predictable Shortfalls and Surpluses by Growth Scenario
Source: Bricas et al. (2009).
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• in the cotton area, corn intensification interventions could be facilitated
because fertilizer use is already widespread, credit systems have existed for
many years, and professional organizations have already proven themselves.
The conditions are therefore in place for the promotion of this plant, which
is more productive (but less rustic) than its savanna competitors.
3. Supply Chain Analysis
Bottlenecks
Production
Corn production runs up against several constraints, including its sensitivity to
drought during floral induction, its vulnerability to several viruses, and the low level
(or lack) of development of private sector seed production in French-speaking Africa.
Mechanization is incomplete and available equipment is relatively expensive when
compared to farmers’ financial resources.
Low Supply of Semi-Finished or Finished Goods
In addition, corn processing capacities for semi-processed products are weak and
generally accompanied by poor knowledge of market needs. More specifically, there
is a lack of contractual links between processors and producers for sustainable large-
scale transactions. The supply of harvesting , threshing and flour-milling services is
also poor. There is little support available for service or processing business creation.
15Figure Income Generated by the Corn Supply Chain
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Leads to Strengthen the Supply Chain
Improve Production
Corn is an extraordinarily efficient crop that reacts very quickly to improvements in
cultivation conditions (water, fertilizer, light, competition with weeds, etc.). Several
breakthroughs have been made in the area of corn resistance to certain diseases. In
particular, one can note the availability of resistant germplasms from the International
Crop Research Institute for the Semi-Arid Tropics (ICRISAT), combined with the plant
material from the Centro International de Mejoramiento de Mais y Trigo (CIMMYT).
Improving disease resistance and developing early-maturing varieties have been a
major factor driving the increase in corn production.
Production intensification programs based on fertilizer distribution have faced many
pitfalls. However, several experiences have demonstrated that large productivity gains
can be achieved on small farms when the farmers have access to good technology
and inputs, and above all, when their market outlets are profitable. For instance, in
cotton supply chains, inputs have been used for cotton production and/or food crops
depending on market conditions. More recently, the subsidy programs launched after
the 2008 crisis have emphasized producers’ capacity to respond to market signals
and increase production.
3. Supply Chain Analysis
2Box Possible Research/Innovation Initiatives to Develop the Corn Supply
Chain in West and Central Africa
Corn is known for its high production potential and responsiveness to inputs. This
explains the existence of initiatives cultivating imported hybrid seeds on large
estates around Bamako (Mali) within an agribusiness approach. The model adopted
is dependent on external inputs and this plus the financial risk associated with a
drought-sensitive variety lead one to conclude that the initiatives underway will
have little impact on smallholder farming in rural areas.
Crop combination is known to be suited to little mechanized agriculture and the
risk aversion of small farmers. It is traditionally practiced, but there is considerable
room for progress to increase productivity with limited climate and economic risks.
Beyond the need to optimize densities and the sowing schedule, the reasoning
behind the choice of which crop to combine with corn is paramount. The
opportunities offered by creeping legumes are as yet insufficiently explored.
Creeping plants could help stem water runoff and thus improve soil water retention,
reducing the risk of drought. Legumes can fix nitrogen in the soil, but realizing this
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When it comes to equipment, several technical options are available to cope with the
incomplete mechanization (availability of seeders, mechanization available for direct
seeding cropping systems, etc.). More specifically, the existence of inexpensive
material or equipment that is easy to produce locally (shucking gloves and “bracelets”
to remove kernels, etc.). Various experiments in sharing the cost of equipment and
inputs have been developed (See Part 3, Section 7).
A Better Match Between Supply and Demand
There are several experiments in eastern and southern Africa addressing the supply
of semi-processed or finished products (a type of polenta in plastic bags in Tanzania
or wrapped in leaves in Brazil) that could appropriately be used to develop a more
diverse supply thanks to better knowledge of initiatives from other parts of the
continent and Latin America. Generally speaking , market knowledge could be
improved by summarizing the various already existing experiments with market
information systems.
Conquer Regional Markets
The intensification of stock farming , in particular poultry, will be a key element in the
vitality of demand for corn since the animal feed industry is a large and growing
market. Several countries have already set up local supply chains to guarantee supply
to poultry farms. Nevertheless, most feed suppliers continue to buy imported corn[47]
as it is little taxed (customs duty of 5%) in order to satisfy poultry farmers, for whom
3. Supply Chain Analysis
potential may require the adoption of new techniques such as seed inoculation with
strains of rhizobia. Finally, crop combination can also create competition and it is
important to understand the rules of this competition to be able to produce
models, anticipate their effects, and in time to steer them.
A research program of this type could build on knowledge of pure crops (agronomic,
water and mineral functioning of corn, legumes, etc.) and existing varieties. Research
on combined crop functioning also needs to continue (competition, synergies,
insect and disease control, harvest mechanization, etc). New stakeholders would
also need to be mobilized. This research would present options for strategies to
manage the risks associated with demanding crops such as corn.
[47] See Appendix 5 (ii): The Competitiveness of Nigeria’s Corn Production.
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feed makes up 70% of production costs. As a result, a local and regional supply self-
sufficiency policy will necessarily require the generalization of specialized supply
chains to meet the demand for animal feed and the development of infrastructures
to connect production areas to areas where poultry farms and feed industries are
found (often near large urban centers on the coast, especially in Ivory Coast and
Senegal).[48] Thus, it will be important to focus on better regulation of supply costs,
which would make it possible to maintain a parity price between imported and local
corn, even if international prices were to collapse. For landlocked areas and the
hinterland, local processing potential exists and needs to be exploited. The
macroeconomic benefit of a local production policy as an alternative to an import
policy would enable incomes to rise by €  1.2 billion and permit savings of €  0.4 billion
in currency (Baris, 2009b).
3. Supply Chain Analysis
[48] Indeed, for feed industries, once transport costs have been taken into account, it is often more profitable and easier or more
reliable to buy from ports.
16Figure Projected Corn Demand in 2025 
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For human consumption, the preference for local white corn is still a natural barrier
to yellow corn imports. In this way, it would be appropriate to promote the
development of varieties suited to consumers’ cooking habits, which may vary from
country to country.
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Network Supply Chain Knowledge and Research Results
Similarly to what has been proposed for rice, it would be a matter of pooling
knowledge on the different varieties, technical itineraries, and processing technologies
being tested in various WAEMU countries. Beyond technical aspects, it is important
to allow traders and producers to seize the best opportunities thanks to the provision
of economic information on prices, supply and demand. It will be up to the regional
partners to work on pooling information on international trade. The “market
monitoring mechanism” within ECOWAS and WAEMU should allow for rapid
transmission of import declarations.[49] Beyond information dissemination, establishing
a forecasting system for market trends based on import and harvest levels, and the
price differences with the main substitutes for corn in animal feed (sorghum and
wheat in particular) is paramount.
How Sustainable Is Coordinated Cotton and Corn Production?
One of the challenges for this supply chain will be managing the strong connection
between cotton and corn production. Currently, in many countries in the region, the
increase in corn production has relied on the services provided by the cotton supply
chain (access to credit and inputs, strengthening the supply chain, etc.). The low
cotton prices during recent harvests and their impact on supply chains in West African
countries have had dramatic consequences on corn production. How can one prevent
crises in the cotton supply chain from having an effect on the corn supply chain? How
can the supply of services that benefit the corn supply chain through the intermediary
of the cotton supply chain be made sustainable? One can take inspiration from
cotton’s successes to develop the corn supply chain. For instance, actions
strengthening farmers’ organizations could be based on the techniques and skills used
for the good functioning of farmers’ organizations set up for cotton, which would
also be valid for the corn supply chain.
3. Supply Chain Analysis
[49] However, stock levels and product availability in the main consumption areas require additional studies.
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3.3. The Cassava Supply Chain
3.3.1. Main Production Areas
3. Supply Chain Analysis
9Map Cassava Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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Chosen as a priority supply chain by ECOWAS, cassava is a major component of food
security and an important source of incomes in West and Central Africa. Cassava is
grown practically everywhere in the sub-region, and is traditionally present in forests
and wet savannahs. The Gulf of Guinea, where cassava was originally introduced in
the 15th century, is a favored area. Cassava is progressively spreading to Sudano-
Saharan areas where it is grown as a counter-season crop.
3.3.2. Intensification Dynamics
Generally speaking , roots and tubers are much more productive than grains (on
average around 2.5 t/ha/year of dry matter for 10 t/ha harvested, compared to less
than 1 t/ha for grain in sub-Saharan Africa). More specifically, cassava allows a non-
negligible production on depleted soils and marginal lands. Yields are relatively
homogenous across production areas with higher yields in the Gulf of Guinea.
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3. Supply Chain Analysis
10Map Average Cassava Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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Intensification dynamics have been seen in Ivory Coast, Niger and Chad, where
production is mainly driven by yields. In Benin, Guinea, Mali and Senegal, the increase
in production is driven by a simultaneous rise in yields and surface area.
In Cameroon, Ghana, Guinea-Bissau, Liberia, Nigeria, Sierra Leone and Togo, however,
the dynamic of production growth is largely based on an extension of cultivated areas.
Finally, in Burkina Faso and Gambia, cassava production seems to be stagnating.
However, these data need to be viewed with caution because of the weakness of
agricultural statistics on roots and tubers.
3.3.3. Economic Analysis and Prospects
Production of roots and tubers increased fourfold in the space of forty years (1965-
2005), and has grown faster than the total population (which tripled over the same
period). In 2005, the total production of roots and tubers was 106 million tons,
including 80 million tons of cassava (52 million tons in West Africa and 28 in Central
Africa).
0 500 1,000 kilometers
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3. Supply Chain Analysis
17Figure Income Generated by the Cassava Supply Chain
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Source: Baris (2009a).
11Map Cassava Demand in the Main West African Cities in 2010 
(pop. 100,000 or greater)
Source: Bricas et al. (2009).
300,000 T 150,000 T 50,000 T 200 0 200 400  kilometers
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 201378
 
Cassava is often eaten in the form of traditional processed products, namely attiéké ,
foutou, gari, as cossette (peeled and dried) and, more recently, as cassava bread. These
products are increasingly marketed to cities that absorb on average 46% of national
availability.
Areas where demand could drive production can be identified by comparing
production and consumption areas. A few areas stand out, including Nigeria, Ivory
Coast, Ghana and Benin.
Production and consumption projection scenarios for 2025 and 2050[50] show that
the continuation of the trends seen since the 1980s would lead to a 40% increase in
cassava production by 2025 and a 65% increase by 2050. This increase would be
enough to meet increased demand in 2025 but would result in a shortfall in 2050
because demand is expected to have doubled by that time. To avoid a shortfall,
farmed areas will need to increase (+45%), and yields will need to be improved by
20% over the current average, i.e. 14 t/ha instead of the current 10 t/ha.
3. Supply Chain Analysis
2025 2050
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
0.7 -7.9
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
6.2 14.5
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 14 t/ha
14 6.3
12Table Predictable Shortfalls and Surpluses by Growth Scenario
Source : Bricas et al. (2009).
[50] Scenarios based on the same assumptions as those presented in the rice supply chain analysis.
The vitality of this supply chain runs the risk of saturating the market. The prices of
the main cassava-based products fell between 2000 and 2005. The difficulty will
therefore be to enhance the development of cassava production in anticipation of
future demand without devaluing the product.
Million Tons
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3.3.4. Strengths, Bottlenecks and Margins for Progress
Supply Chain Strengths
The cassava supply chain is currently the food crop supply chain that generates the
most value added. When it comes to jobs, it is said to provide a living for more than
40 million people, mainly in rural areas (Baris, 2009b). Short supply chains are mostly
in the hands of women (rural processing), and income-generating capacity exists
throughout long supply chains.
The cassava supply chain is one of the key pillars for food security in producing
countries and has won new markets (Sahelian cities) in non-producing countries in
recent years. Because of its characteristics (no critical cropping period, possible
storage in the ground after maturity), cassava, like other roots and tubers, is less
sensitive to rain-related hazards than grains.
Cassava is one of the least expensive sources of calories in urban areas. It is mostly
produced by poor smallholders on land that is often marginal and depleted. It is
reproduced through stem cutting , without limiting consumption. It is available almost
continuously throughout the year. It is mostly eaten after processing by small cottage
industries often owned by women; accordingly, the supply chain is able to generate
incomes for the poorest and most vulnerable populations. Numerous traditional
techniques are commonly used: drying (cossette), fermented paste (chikwangue), and
rolled products (attiéké , gari). Improvements that would be easily spread involve the
mechanization of post-harvest processes with suitable small equipment that is already
available (slicers, peelers, presses, solar driers, etc.) and improvements in quality (better
detoxification of hydrocyanic acid [HCN], better drying to limit bio-contaminants
such as aflatoxin).
Bottlenecks
Seeking Agroecological Intensification
The rise in cassava production in the region has mainly been due to increased surface
area (+370% in West Africa) and much less to increased yields (+28%). Production
systems (varieties, technical itineraries) are still very traditional (limited use of inputs
and mechanization), and few new technologies have been developed because of a
lack of research and extension efforts. Variety improvement still has limited impact. In
addition, cassava growing contributes to deforestation. With the depletion of forest
resources in many regions and the need to protect the remaining forests this increase
in production will have to rely on an intensification of production systems. This
3. Supply Chain Analysis
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intensification will have to be based on an agroecological approach able to preserve
soil fertility and reduce pressure from bio-aggressors without harming the
environment.
The Necessary Consideration of Outlets and the Nature of Demand
In the past, several development projects focusing on tubers considerably increased
production but ran up against demand stagnation for various traditional cassava
products. The weakness of innovations in new product lines, both for food and
industrial products, limits demand growth and consequently market outlets for
supply chain development. The main difficulty is that traditional products do not
match an increasingly diversified demand.
Moreover, access to farms and transport to urban markets remain an important
problem compared to other, more concentrated products that are easier to store.
Therefore, the development of the supply chain also requires investments in these
different areas.
Leads to Strengthen the Supply Chain
Improving Production 
Varieties: Most of the national agronomic research systems in the region have vast
collections of roots and tubers supporting variety improvement research with the
help of the International Institute of Tropical Agriculture (IITA). This institute is leading
a variety creation program aiming to, for cassava, develop resistance to new and very
virulent strains of the African mosaic virus that have been spreading from East Africa
to the rest of the continent since the late 1980s. High levels of dry matter and low
levels of HCN are also being selected. What is more, the development of a regional
biological control program to combat the mealybug prevented a food disaster,
notably in Nigeria and more broadly throughout Africa (Zeddies et al. , 2001).
Cropping practices: for plants with vegetative reproduction, special attention must
be paid to the sanitary quality of planting equipment in intensive systems or
production may be compromised. Techniques allowing safe reproduction are known
(in vitro decontamination, micro-cutting , mini-fragmenting , trimming) as are best
practices to preserve the sanitary condition of the field (rotation, plants with
nematicide properties). Their large-scale implementation requires an ad hoc
organization of supply chain stakeholders (MINAGRI, AFOs, NGOs, etc.).
3. Supply Chain Analysis
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In wet areas in particular, cassava can readily integrate cropping systems based on
conservation agriculture techniques (especially sowing under plant cover). This is a
path to favor with the objective of sustainable intensification of the crop without
neglecting reasonable fertilizer use.
Develop and Spread Processing Techniques
Roots and tubers contain a lot of water and are therefore heavy and perishable.
Because fresh cassava can only be stored a short time, and because of toxicity
problems (HCN), there are many traditional processing techniques for cassava, making
it an inexpensive and easy-to-use product for end consumers. Progress will mainly
come from the distribution of small mechanic processing equipment to increase labor
productivity and improve quality. For instance, the introduction of mechanical graters
for gari preparation in Nigeria has enabled women to devote less time to cassava
fermentation and focus more on production, thereby generating higher yields
(Nweke, 2004).
3. Supply Chain Analysis
3Box Possible Research/Innovation Initiatives to Develop the Cassava
Supply Chain in West and Central Africa
Cassava is tending to spread throughout West and Central Africa, with the
exception of the northern part of the Sahel; it is particularly well suited to the
forested zone and the savannah (800<P<2,000 km). Known for its high tolerance of
drought and weather variations, this crop allows non-negligible production on
depleted soils or marginal lands. As with all plants with vegetative reproduction,
bio-aggressors spread through plant cuttings. Research opportunities for cassava
production are vast.
Several interesting experiments have been implemented in certain zones and
deserve to be pursued.
Regarding bio-aggressors, IITA has had considerable success in fighting two insects
(mealybugs and green mites). When it comes to genetic material, the creation of a
center for the dissemination of virus-resistant varieties (of IITA origin) (through
micro-cutting) at village level or for producers’ organizations has already been
tested. Duplicating this initiative would be a priority in Central Africa.
When it comes to cropping practices, cassava production using techniques from
conservation agriculture is only in its first steps, but they show promise. One priority
is mulch-based cassava production (pueraria/mucuna, etc.) in humid tropical areas
(Central Africa, Forested Guinea, etc.) on depleted soils with the aim of restoring
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Diversify Supply
Strong demand from processing industries (starch, flour, alcohol) can also be seen.
For instance, the world market for starch used in the textile industry is growing by
6% a year. For its part, demand for medical alcohol amounts to 40,000 cubic meters
per year in West Africa. Cassava by-products could be a substantial niche market in
West and Central African countries, and beyond, where there is potential demand.[51]
In this regard, industrial processing will play a strategic role, not only for supply to
better match consumers’ demands, but also for potential non-food market outlets.
Very few countries have begun to establish strategies targeting the promotion of high
added value products. Technical innovations in processing are still largely limited to
improving traditional processing techniques to produce products destined for human
consumption. Yet, cassava supply chain development and substantial production gains
3. Supply Chain Analysis
fertility. Research on “service plants” that could be used to produce desired effects
(soil protection/restoration, mineral trapping/releasing , allelopathic effects,
favorable interactions with pests, etc.) should be continued.
Finally, improving and diversifying post-harvest techniques is of special interest given
the relative lack of innovations in new product lines (food and industrial uses) and
the demand stagnation for various traditional cassava-based products. These
techniques should aim to improve quality (HCN elimination, mycotoxin, etc.) and
diversity processed products. Joint research and development efforts targeting
small farmers/processors for urban markets must be continued, in particular to:
• improve post-harvest drying with suitable equipment (solar dryers, slicers,
etc.) and develop local production units;
• improve cossette conservation techniques that protect against insects (bio-
insecticides); 
• develop and promote new processed products: attiéké from cossette flour,
sour starch, etc.; 
• produce starch in SMEs and possibly pharmaceutical alcohol (this would
require market studies); and
• export fresh cassava for niche markets (ethnic markets) in the North
(waxing). Some coastal countries (Cameroon, Ivory Coast, Ghana, etc.)
already export cassava.
[51] See Appendix 5 (i): The Competitiveness of Nigeria’s Cassava Production.
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3. Supply Chain Analysis
could also occur through a rising demand for starch and alcohol. Cutting costs would
thus be accomplished mainly through industrial processing , which has already begun
in Nigeria, Benin and Ghana where several production units are operating even
though they are poorly connected to distribution networks.
With an eye to possible demand saturation for traditional food by-products,
particular attention will have to be paid to regulating supply and ensuring it is
appropriate to demand. The central issue is the coherence of cassava development
policies in the countries in the region. The challenge will therefore be to adapt
production to actual demand and take advantage of the many opportunities in the
supply chain to produce various finished products. In order to avoid overproduction
and collapsing prices in the future, regional interventions will need to be coordinated.
Any support to the supply chain will need to be based on prospective studies of the
market for cassava and cassava by-products regionally, in Africa and globally.
Nevertheless, caution is necessary when it comes to export markets as revealed, for
instance, by a study on the export potential of cossette in Europe, which was
somewhat pessimistic about the competitiveness of African cassava. Concretely, one
shall have to avoid duplicating national efforts, and complementarity will have to be
found for the regional development of cassava supply chains.
3.4. The Millet-Sorghum Supply Chain
3.4.1. Main Production Areas
Sorghum and millet are two rainfed grains of utmost importance in the Sahel and
northern Sudan in West and Central Africa. Throughout the region, the amount of
land devoted annually to sorghum and millet is around 15 and 16 million hectares, of
which 5.2 and 9.7 million hectares in the five Sahel countries.[52]
West and Central African countries are among the main millet producers in the world,
and Nigeria is the second largest producer in the world with 8 million tons in 2007,
followed by Niger with 2.8 million tons. With 1.2 million tons, Mali ranks fifth. Nigeria
is also the second largest producer of sorghum in the world with 9 million tons in
2007, and Burkina Faso is ranked ninth with 1.5 million tons.[53]
[52] Burkina Faso, Mali, Mauritania, Niger and Senegal. 
[53] According to FAO data.
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Millet is mainly produced in the Sahel zone. Three main production areas can be
identified: (1) northwestern Nigeria, extending to northern Cameroon and southern
Niger; (2) Senegambia; and (3) a less defined area covering Burkina Faso and
northeastern Mali.
Three main production areas can be identified for sorghum:
1) northwestern Nigeria, extending to northern Cameroon, southern Niger
and southwestern Chad; 
2) Burkina Faso; and 
3) Senegambia, to a lesser extent than the first two.
These production areas partially overlap the major production areas for millet, with
a slight shift to the south.
3. Supply Chain Analysis
12Map Millet Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3.4.2. Intensification Dynamics
Millet and sorghum production relies mainly on traditional extensive production
systems, with a rapid increase in cultivated areas since the mid-1990s and a relatively
small increase in yields. The yields for these two crops are still low (around 600 kg/ha
for millet and 900 kg/ha for sorghum) and mainly determined by the weather
characteristics of the rainy season (amount and regularity of rainfall). However, yields
have risen moderately but regularly in most of the countries in the region. This growth
is essentially due to land developments (anti-erosion, lowland crops).
Millet
Some areas stand out for their higher than average yields, including: (1) northern
Nigeria and northern Cameroon; (2) western and eastern Burkina Faso and eastern
and southern Mali; and (3) Senegambia although yields are still relatively middling
there.
3. Supply Chain Analysis
13Map Sorghum Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3. Supply Chain Analysis
14Map Average Millet Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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Sorghum
For sorghum, the dynamic areas are the same as with millet.
15Map Average Sorghum Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3. Supply Chain Analysis
3.4.3. Economic Analysis and Prospects
In the Sahel, Nigeria and Chad, millet and sorghum consumption is high overall (from
35 to 75 kg/person/year). It is mainly located in rural areas since urban consumption
has dropped, shifting towards rice and corn.
Thus, in West Africa,[54] we see (Bricas et al. , 2009) that urban consumption of millet
and sorghum accounts for respectively 18% and 22% of national availability
(compared to 42% for corn, 63% for rice, and 80% for wheat[55]). Millet and sorghum
imports account for a negligible share of domestic use (Chad is the main importing
country for millet, 1% of its consumption, and sorghum, 5%. Senegal imports 4.4% of
its sorghum, and Niger 2%. Imports are negligible for the other countries in the zone.).
[54] The countries used to calculate these statistics were Benin, Burkina Faso, Cameroon, Chad, Côte d’Ivoire, Gambia, Ghana,
Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone and Togo.
[55] Except for wheat and some of the rice, which is imported, all the other starch crops are grown locally.
16Map Sorghum Demand in the Main West African Cities in 2010 
(pop. 100,000 or greater)
Source: Bricas et al. (2009).
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Areas where demand could drive production can be identified by comparing
production and consumption areas. A few regions set themselves apart, including
Nigeria, Burkina Faso, Senegal and even Gambia.
Production and consumption projection scenarios for 2025 and 2050[56] show that a
30% increase in the amount of land devoted to growing food crops by 2025
combined with small growth in yields (less than 3%), would lead to a 20% increase in
millet and sorghum production in 20 years and a 35% increase by 2050, which would
not be enough to meet food demand in 2025 (shortfall of 1.9 million tons of millet
3. Supply Chain Analysis
[56] Scenarios based on the same assumptions as those presented in the rice supply chain analysis.
2025 2050
Millet
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
-1.9 -4.8
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
-0.7 0.6
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 1.5 t/ha
7.4 5.3
Sorghum
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
-1.2 -2.5
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
0.2 3.2
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 1.5 t/ha
5.8 4.8
13Table Predictable Shortfalls and Surpluses by Growth Scenario
Source: Bricas et al. (2009).
Million Tons
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and 1.2 million tons of sorghum). This situation worsens in 2050 since the shortfall
would reach 4.8 million tons of millet and 2.5 million tons of sorghum.
However, a combined increase in yields (to the high yields seen in the region, i.e. 
3 t/ha) and cultivated areas would enable millet production to double by 2025 and
sorghum production to increase by 90%. In 2050, millet production would triple and
sorghum production would double. This growth would be able to meet food demand
in the region (surpluses of 7.4 million tons of millet and 5.8 million tons of sorghum
in 2025). Nevertheless, to obtain these yields, a large increase will be needed over the
current average yield of 0.9 t/ha of millet and 1 t/ha for sorghum (+70% for millet and
+53% for sorghum). Making these yields widespread will require considerable
productive investments in irrigation, seeds and inputs.
3.4.4. Strengths, Bottlenecks and Margins for Progress
Strengths
The availability of millet and sorghum and their suitability to the countries’ various
agroecological zones and to a wide range of uses explain the primordial role that
these grains play in food security, diversification, and increasing incomes for various
stakeholders. Millet and sorghum are best suited to vulnerable dry areas; they are the
most energy efficient crops (efficiency in photosynthesis, water and nitrogen use).
Physiologically and genetically, they are also the crops best equipped to cope with
climate change. The nutritional value in terms of amino acids and essential minerals
of these two grains is much higher than that of tubers and slightly higher than that of
rice.
These grains are imported very little, but still need to compete with imported
substitute grains such as rice and wheat, which are supplying cities more and more.
Nevertheless, millet and sorghum still have a preponderant place in the diets of rural
households.
Bottlenecks
Although millet and sorghum are essential for food security in the regions where they
are grown, they were not selected as priority supply chains by WAEMU and ECOWAS.
All the same, this does not preclude efforts to develop them. Generally speaking ,
current yields are still well below potential, even when there are water constraints.
3. Supply Chain Analysis
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The production and marketing conditions for both grains show the following major
constraints:
Production-Related Bottlenecks
• low levels of input use (seeds, fertilizers, organic manure and phytosanitary
products) and high cost of inputs; 
• difficulties accessing support services; 
• low investment levels (agricultural equipment, inputs, training and
organization of farmers, etc.) focusing on improving rainfed cropping when
compared to other sectors, notably irrigated farming;
• problems financing producers’ needs, with poor repayment capacities and
relatively inaccessible banking structures; 
• degradation of the agroecological environment, which is aggravated by
successive droughts and land pressure.
Marketing-Related Bottlenecks
Nevertheless, the major constraints are located mostly downstream from production,
in processing and preservation. They notably include:
• the small size of marketable surpluses; 
• the absence of quality millet and sorghum flours on the market that keep
well, can be used to make quality traditional dishes (tô , couscous, etc.), and
that are finely ground (especially flours from vitreous grains) for use in
baked goods, cookies and crackers, and pastries;
• the wide variability in the (technical, sanitary and nutritional) quality of
traditional products since most traditional products are still hand
processed; 
• the absence on the market of quality ready-to-use products for working
women, able to compete with imported products (women still preparing
food themselves, with Senegal minor exception): pre-cooked millet and
sorghum couscous, pasta, rolled products for gruel, very energy dense
flours for children (with malt), sorghum or millet opaque beers (as in
Southern Africa), instant tô flours, etc.; 
• lack of suitable, attractive packaging for safe storage of flours and grain
products;
• the inadequacy of storage infrastructures, which causes large losses (20%
to 30% after six months in improper storage conditions); 
3. Supply Chain Analysis
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• some countries only know few grain processing techniques while others
(such as Benin) use several dozen techniques for corn (ablo [corn bread],
akpan [corn yoghurt]) and sorghum (gowe [a non-alcoholic beverage made
from fermented and malted sorghum]). Technology transfers from other
African countries as well as from India and Central and South America
would be important to increase the variety of ready-to-use products on
the market; 
• the lack of adequate transportation.
As a result, consumption of these two grains remains high in rural areas, but is lower
in cities where consumption is dropping in favor of other products. The question is
whether or not traditional grains will be able to maintain their market shares in the
future as consumption of rice and wheat, already largely dominant in cities, continues
to rise in rural areas.
Well targeted research efforts could largely lift the current constraints on the
processing and use of both grains in urban areas.
Leads to Strengthen the Supply Chain
Varieties
Research efforts in these two supply chains over the past forty years have mainly
focused on production (variety improvement, pest and weed control, technical
itineraries).
In areas where traditional rainfed crops are grown, low-input technical itineraries and
a wide range of suitable varieties (combining adaptation to the environment and
quality) are available to obtain yields from 2.5 to 3 t/ha for sorghum and 2 t/ha for
millet under “normal” weather conditions. The use of innovative action-research
approaches (such as decentralized participatory selection), technology transfers, and
the training and organization of producers, in partnership with FOs (e.g. for
decentralized quality seed production) should help catch up.
In the southern Sudanian ecosystem, the progressive intensification triggered by
cotton growing and the more favorable soil and weather conditions provide
opportunities for a better use of sorghum’s multi-purpose potential. Nevertheless,
this would require complementary research actions be undertaken. There is indeed
room for genetic progress to increase the productivity of long-cycle varieties
(improved harvest indicators while preserving photoperiod sensitivity), improve the
3. Supply Chain Analysis
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food value of straw for ruminant livestock (leaves-to-stem ratio, low lignin levels,
digestibility) and, in the medium term, develop “food-feed-fuel” (3F) varieties.
Research is also necessary to define appropriate technical itineraries for the
production of such “3F” sorghum, with special attention to managing organic matter.
For the reproduction of muskwari and bérébéré sorghums in the Chad Lake basin
(which covers 150 thousand ha in Cameroon and 250-350 thousand ha in Chad), there
is room for progress in the following areas:
• plowing before high water levels in order to increase soil water reserves; 
• control weed invasion during the first month after transplanting; and 
• make better use of the wide diversity of available varieties for a better
match between variety and soil type, and to meet the demand for an
expansion of cultivated areas.
Substantial Room for Progress in Processing
However, it is above all the downstream segments of the millet-sorghum supply chain
that have the most room for progress. There are major constraints on the current
processing techniques and the quality of finished products for these two grains,
strongly limiting their urban consumption. Indeed, research efforts have only very
minimally focused on post-harvest aspects (grain storage, processing , and product
diversification). In order to overcome these constraints and create value added in the
entire supply chain, research actions are needed to:
• improve the nutritional and sanitary quality of traditional products (tô, dolo,
couscous, etc.) by optimizing and standardizing processing techniques in
rural areas (control of fermentation [developing starters], malting , cooking ,
drying and grilling , as well as mechanizing certain operations);
• develop processing equipment that is more specific to sorghum and millet:
new hulling and grinding techniques to produce quality flours (pure, with
the required fineness and low fat content); 
• develop new ready-to-use products for urban populations; and 
• ensure consistent quality for by-products such as bran for poultry farming.
Emphasis must be placed above all on primary processing , the mechanization of key
stages in processing , and the search for consistent quality for healthy and nutritious
goods.
3. Supply Chain Analysis
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Take into Account Policies Targeting Substitution Goods
The support provided to millet and sorghum supply chains can only be reasoned in
conjunction with the policies implemented for rival grains, rice and wheat. If these
two grains suppress the market for millet and sorghum, millet and sorghum will not
be marketed in greater amounts. Imports will directly jeopardize the potential
commercial expansion of millet and sorghum crops.
3.5. The Yam Supply Chain
3.5.1. Main Production Areas
Yams are grown all along the Gulf of Guinea, from Liberia and eastern Guinea to
Cameroon. Production is concentrated in Nigeria and Ivory Coast to a certain extent.
However, production is progressively spreading northwards, notably in Mali and
Burkina Faso.
Generally speaking , the production areas for cassava and yam show strong similarities.
3. Supply Chain Analysis
17Map Yam Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3.5.2. Intensification Dynamics
The increase in yields for the main tubers (cassava, yam and potato) has only been
seen since 2003, in conjunction with the development of marketing channels to
diversify the food supply for the urban population. Yam yields are relatively consistent,
with three zones having higher than average yields:
• southeastern Cameroon; 
• central and southwestern Nigeria; and 
• central Ghana.
3. Supply Chain Analysis
18Map Average Yam Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3.5.3. Economic Analysis and Prospects
Urban consumption of yam is high: 48% of available food yam resources are
consumed in cities, mainly provided by local production and intra-regional trade.
Areas where demand could drive production can be identified by comparing
production and consumption areas. A few stand out, including Benin, Ivory Coast,
Ghana, Nigeria, and even Togo.
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Production and consumption projection scenarios for 2025 and 2050[57] show that an
increase in the amount of land devoted to food crops (+30% by 2025) combined
with small growth in yields (less than 3%), would lead to a nearly 40% increase in yam
production. In 2050, the increase in cultivated areas would provide an approximately
55% increase in yam production. Nevertheless, this strong growth would not be
enough to meet food needs in the sub-region because there would be shortfalls of 3
million tons in 2025 and 10.2 million tons in 2050.
However, supply could, by 2025, be ensured with a 40% increase in cultivated areas
and a reasonable increase in yields (less than +4%) following the trend seen in the
region since the 1980s. This could increase yam production by +60%. In 2050, the
continuation of the trends in the 1980s and the 1990s would triple production,
doubling cultivated areas and increasing yam yields to 15 t/ha (a yield currently rarely
seen in the region). This would allow the region to meet its yam needs because there
would be surpluses of 1.4 million tons in 2025 and 7.7 million tons in 2050.
3. Supply Chain Analysis
19Map Yam Demand in the Main West African Cities in 2010 
(pop. 100,000 or greater)
Source: Bricas et al. (2009).
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[57] Scenarios based on the same assumptions as those presented in the rice supply chain analysis.
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3. Supply Chain Analysis
3.5.4. Strengths, Bottlenecks and Margins for Progress
Strengths
Along with cassava, yam is one of the pillars of food security in countries where it is
grown. In recent years, yam has conquered new markets in non-producing countries
(cities in the Sahel). Yam is a very demanding crop in terms of labor and seeds. Yam
production is controlled by heads of household and the most fertile soils are reserved
for it. It is much more profitable than cassava. It is a more expensive product for
consumers, but it is also better liked and has a higher nutritional value (proteins). Yam
is eaten more seasonally and mainly fresh. Processing (especially into cossette) is
geographically very confined. Its characteristics (and generally speaking the
characteristics of roots and tubers) make yam less sensitive than grains to rainfall
hazards and, therefore, better able to resist predictable climate changes.
Finally, a combined increase in yields (to the highest yields seen in the region, i.e. 
14 t/ha) and cultivated areas by 2025 would lead to a 70% rise in yam production. By
2050, yam production would have doubled. This growth would be enough to meet
food needs in the region in 2025 (surplus of 3.6 million tons), but not in 2050 (shortfall
of 3 million tons). Yet, the chosen yield (14 t/ha) is a considerable increase over the
current average yield of 11 t/ha (+30%). Making these yields widespread will require
considerable productive investments in irrigation, seeds and inputs.
2025 2050
Continuation of the production increases seen since the 1980s until saturation of
available land in each country
-3 -10.2
Continuation of the production increases seen since the 1980s until saturation of
available land on the regional level
1.4 7.7
Continuation of the increase in cultivated areas until saturation of land on the
national level and yields of 14 t/ha
3.6 -3
14Table Predictable Shortfalls and Surpluses by Growth Scenario
Source: Bricas et al. (2009).
Million Tons
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Bottlenecks
The production conditions for yam (varieties, technical itineraries) have remained
very traditional and few new technologies have been disseminated because of a lack
of research and extension efforts. In order to meet the increasing needs of a
population that will double by 2050, sustainable intensification of production systems
is necessary to ensure food security, cut down food imports, and preserve natural
resources. It is urgent to offer farmers alternatives to the slash-and-burn practices still
widely used for yams, and to the current practices that degrade soils. This
intensification will have to be based on an agroecological approach able to preserve
soil fertility and reduce pressure from bio-aggressors without harming the
environment.
Traditional yam processing techniques are little developed, partly because fresh yam
can be conserved longer than cassava, for instance. Tubers are still relatively expensive
in urban areas because of post-harvest losses (20% to 50% of production) and
because transport costs are often higher than for other, more concentrated products
that are easier to store. The development of tuber and root supply chains, and the
yam supply chain in particular, requires investing in these areas.
Leads to Strengthen the Supply Chain
Varieties
Technological breakthroughs have been limited for this supply chain to which research
has devoted few resources. Variety improvement still has limited impact. The only
significant case was the introduction of the Florido yam variety (D. alata from the
Asia-Pacific region) in Ivory Coast in the 1970s for mechanized systems. Such systems
did not spread but Florido is now the most cultivated cultivar in the country and has
spread throughout the sub-region as far as Benin because of its rustic nature and easy
reproduction.
Research has recently made significant progresses in overcoming gamete
reproduction difficulties with yam, and the IITA has just developed high-yield elite
genotypes (D. rotundata) resistant to bean spot disease and nematodes that is of
good quality for cooking. These varieties are being selected following a participatory
approach among farmers in national agricultural research systems. It is too early to
evaluate the actual adoption of these varieties since organoleptic qualities are very
important criteria for yams in Africa. A variety creation program is also being
3. Supply Chain Analysis
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implemented by CIRAD in Guadeloupe on D. alata, a more rustic variety than African
D. rotundata , with special attention to cooking quality with the aim of disseminating
it in Africa.
The fight against bio-aggressors is only economically profitable through variety
resistance to diseases and biological pest control. IITA has had noteworthy successes
in the fight against two invasive insects (mealybugs and green mites).
Cropping Practices
Cropping practices have remained traditional, with limited use of inputs and low levels
of mechanization. As long as fallow periods could be long enough to restore soil
fertility and disrupt the bio-aggressor life cycle, these systems worked well. With the
rise in population density and resulting shortening of fallow periods, these systems are
breaking down. It is therefore urgent to promote sustainable intensification of these
supply chains. Many technologies exist but the economic conditions necessary for
their dissemination are often not present (e.g. the cost of fertilizer). The main
challenge for the future is to develop root and tuber cropping systems that are based
on ecological intensification that preserves soil fertility and permits weed control at
reasonable cost. The issue is more difficult for yam, which is demanding when it
comes to soil fertility and sanitary conditions. However, its higher sale price could
better support intensification. Techniques from conservation agriculture and
agroforestry can be adapted for roots and tubers. They generally imply minimal use
of chemical fertilizers (P and K notably) and herbicides to control biomass. Current
research, relatively recent for roots and tubers, is encouraging but still needs to be
consolidated and obtain broader validation.
Access to Urban Markets
Access to urban markets implies mastery of storage and/or post-harvest product
stabilization techniques. Processing is often done by women, helping generate
incomes for the poorest and most vulnerable populations. For yams, processed
products are not very widespread and mainly limited to cossette .  This traditional
technology in West Nigeria and Benin could be easily improved and spread on the
large scale in the region, as it has already been tested on the small scale. Dissemination
of the system would improve yam’s access to markets by offering consumers a
product (cossette flour) that can be used to make rapid and diverse dishes (couscous,
cookies, etc.) that are less expensive than fresh products in urban areas. Simple
improvements are available to improve quality (mechanical slicing to facilitate drying ,
for example). The spread of this technique in other yam producing countries would
make it possible to lessen the constraints linked to marketing based exclusively on
3. Supply Chain Analysis
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fresh tubers and diversify a supply chain to which African consumers are very
attached. Ivory Coast and Cameroon, with their large urban markets, could be favored
zones for such dissemination.
3.6. The Groundnut and Cowpea Supply Chains
3.6.1. Groundnut Production Lagging
Groundnut is grown everywhere except southern Ghana. Two main production areas
can be identified: (1) the Senegalese peanut basin; and (2) northern Nigeria and
northern Cameroon, where this crop is of equal importance.
Unlike the other staple food crops, oilseed production has lagged far behind changes
in world production. It increased by a factor of 2.4 between 1982 and 2007, slightly
more than the doubling of the population during the same period. Yet, a large share
of these crops are destined for export. Groundnut production currently accounts for
25% of the area’s oilseed production after a substantial decline during the 1980s and
1990s. Despite difficulties in several groundnut supply chains, notably in Senegal,
production has increased by a factor of 2.5 in the space of twenty years.
3. Supply Chain Analysis
20Map Groundnut Production Areas in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3.6.2. Cowpeas Making Inroads
There has been a real breakthrough in cowpea production (referenced in the FAO
database only for Burkina Faso, Cameroon, Guinea-Bissau, Mali, Mauritania, Niger and
Nigeria) in recent years, with production more than tripling in these countries over
the space of 20 years.
Cowpea is grown everywhere in the region, except in wet zones. Production has
grown considerably in Sahel countries, Cameroon and Nigeria. It is tending to stagnate
in Mauritania and Senegal.
The increase in production is mainly driven by an increase in cultivated land, with
yields holding steady. Three main production areas can be identified:
• northwestern Nigeria, extending to northern Cameroon and southern
Niger; 
• Burkina Faso; and
• the Senegambia area.
3. Supply Chain Analysis
21Map Dry Bean Production Areas (including cowpea) in West Africa
(2003-2007 Period)
Source: Bricas et al. (2009). 200 0 200 400  kilometers
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3.6.3. Intensification Dynamics
Four main groundnut production areas with yields above 1 t/ha can be identified:
• a band running from Cameroon in the north to Benin through the center
of Nigeria; 
• a zone consisting of Guinea and Upper Casamance; 
• an area covering Mali, Ivory Coast and western Burkina Faso; and 
• an area in northern Ghana.
For its part, cowpea is characterized by a degree of uniformity in yields for each
climate zone, with yields above 1 t/ha in northern Benin, northern Nigeria and
Cameroon.
3. Supply Chain Analysis
22Map Average Groundnut Yields in West Africa (2003-2007 Period)
Source: Bricas et al. (2009).
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3. Supply Chain Analysis
23Map Dry Bean Production Areas (including cowpea) in West Africa
(2003-2007 Period)
Source: Bricas et al. (2009).
Average Annual Yield in kg/ha 
no data
0
< 350
350 - 700
700 - 900
900 - 1,000
1,000 - 1,800
0 500 1,000 kilometers
July 2013 / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action /©AFD [ ]103
 
4. Crosscutting Observations
4.1. Integrate Interactions Between Supply Chains and
Cropping Systems
The sustainable development of any crop requires good understanding of how the
agricultural product fits into the cropping systems of the various regions. A positive
shift in cropping systems lowering risks (from abiotic, biotic and economic factors)
can come from greater use of several areas of complementarity between varieties.
These complementarities can be sought in cycle matching , the water and light needs
of the various crops, and even in regard to removing minerals from the soil and
replenishing it. There are also a few leads for complementarity among the varieties
grown with the aim of managing infestations by pests inexpensively.
4.2. Adopt a Regional Approach to Production Areas
4.2.1. Coordinate Actions Across the Regional and National Level
Analysis of the main production areas for rainfed food crops clearly shows their cross-
border nature. This indicates that it would be more efficient to develop a regional
program and then determine the possible national variations of this program based
on the subsidiarity principle. Some national programs can also be designed with the
aim of harmonization, like the cross-border initiatives in northern Ivory Coast, the
southern Mali and southern Burkina Faso zone, called the S-K-Bo area (for Sikasso,
Korhogo and Bobo Dioulasso).
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4.2.2. Selecting a Zone: Where to Intervene?
Beyond the question of which approach to adopt, there is also the issue of the choice
of intervention area, which will be determined by the regional partners’ and donors’
objectives.
In this way, it is possible to focus on stimulating food crop supply chains by selecting
zones where progress can be made most rapidly, for instance by looking for the most
dynamic areas to act as a driving force in outlying areas.
The partners can also chose to invest in areas that are lagging behind, although this
is not a priori justified by soil and climate constraints, in order to identify constraints
and look for possible solutions by studying dynamic zones (identified in conjunction
with the development of urban areas and possible links between production and
demand).
4. Crosscutting Observations
24Map Situation in the S-K-Bo Area
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Pool Accomplishments
One of the possible approaches is to attempt to increase production by pooling
knowledge and progress from other areas. This approach requires one to target the
most dynamic production areas and establish a coherent strategy across the regional,
national and local levels to enable progress from some production zones to spread to
less developed outlying production areas.
The presence of structuring organizations (businesses, FOs, State enterprises) willing
to invest time and resources in the supply chain (including non-economic resources
such as political and social influence, intellectual contributions, etc.) would increase
competitiveness. This dynamic can come from businesses (generally larger, financially
stronger and more innovative), the involvement of the public sector, or even from
the existence of a well-organized and competent farmers’ organization.
This approach has the advantage of obtaining swifter results, as the project can take
advantage of the leverage effects already generated by the dynamic zone. It requires
less lengthy involvement, and probably smaller involvement, from partners than if
the investments were made in a less developed zone. Finally, it comes with the best
guarantees in terms of effectiveness and return on investment. It demands coherent
agricultural and economic policies in the countries concerned and complementary
approaches and intervention systems. However, such an approach is likely to ignore
areas where action is more urgently needed and where people are most vulnerable.
Intervene in Abandoned Areas: Betting on the Future
Another approach would be to target areas where, on the contrary, supply chains are
not well organized and rather sluggish, with the aim of developing potential where it
exists. Targeting these areas would have the advantage of having a stronger impact on
the most vulnerable populations, notably in terms of food security and income
generation. Nevertheless, there are strong doubts as to the success of such efforts,
and returns on investment will only be obtained over the longer term.
Based on a comparison with northeastern Thailand and Campo Cerrado in Mexico
(which have the same agroecological characteristics), the World Bank and FAO
emphasize that the Guinean savannah, covering a large share of West and Central
African countries, has the potential of transforming several African countries into
global players in the production of agricultural commodities (World Bank and FAO,
2009).
4. Crosscutting Observations
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Today, only 10% of the Guinean savannah is effectively farmed. Yet, it covers
approximately 600 million hectares from Senegal to South Africa, two-thirds of which
can be farmed. This 400 million hectare zone could be used to grow food and
commodities and produce biofuels, not only for Africa but also for other regions of
the world. The lands concerned have strong agricultural potential and are often
sparsely populated, which would allow one to envisage the development of intensive
food cropping.
4.3. Which Stakeholders Should Be Favored?
A recent analysis of supply chains (World Bank and FAO, 2009) shows that stimulating
food crop supply chains does not necessarily require one to support large farms. Over
the course of the past fifteen years, the countries that have seen the strongest
4. Crosscutting Observations
25Map Sub-Saharan Africa –  Guinean Savannah
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agricultural growth have not been those that supported large farms. For instance, the
Brazilian agricultural growth rate of 4% has been largely exceeded by countries where
the agricultural landscape is dominated by smallholder farms (China, Vietnam and
eight countries in sub-Saharan Africa: Angola, Benin, Burkina Faso, Ivory Coast, Ghana,
Liberia, Mozambique and Nigeria). Based on a comparison of Brazil, Mozambique,
Nigeria, Thailand, and Zambia in the Guinean savannah agroecological zone, the
report shows that agricultural supply chains can be stimulated through smallholder
farms as well as it can through large farms, but that results are fairer and more pro-
poor when smallholders are more heavily involved. The effects on jobs and poverty
alleviation are also much stronger. The smallholder model is all the more relevant as
the most promising food crop markets in West and Central Africa are national or
regional.
In this way, analysis of value chains shows that recourse to large farms is relevant when
three elements are present:
• economies of scale, which is notably the case for tree crops (sugar, palm oil,
tea, banana, horticulture, etc.) that are highly perishable and need cool
storage or rapid post-harvest processing;
• high phytosanitary demands from export markets requiring traceability to
the farm; and 
• the need to farm a relatively fertile area with low population density, thus
implying recourse to mechanization (which is the case for most of the
Guinean savannah).
When the smallholder model seems more appropriate, support will have to focus on
developing agricultural research, the input supply, and processing activities in the
downstream segments of the supply chain. In addition, numerous opportunities exist
to set up contractual agreements between the various stakeholders in the supply
chain (processors, input suppliers, FOs, etc.).
4.4. Concluding Remarks
4.4.1. Production: What You Need to Know
At Regional Level
• Grain production has increased threefold in the space of 25 years. 
• There has been a fivefold increase in corn production, which seems partially
linked to cotton production. 
4. Crosscutting Observations
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• There is a dynamic unique to other food crops that does not necessarily
seem to be linked to export crops. 
• Root and tuber production has tripled over the past 20 years. 
• New crops seem to be making headway (cowpea, soy, sesame). 
• A downturn in growth has been seen in recent years, which seems to have
been triggered in 2006, but still needs to be verified over time.
Country Typology Based on the Behavior of Production Factors
4. Crosscutting Observations
15Table Factors in the Growth of Food Crops by Country
Tubers
Rising Production Driven 
by Expanding Land
Rising Production Driven 
by Rising Yields
Countries where only increases in land are at work:
Nigeria, Sierra Leone, Liberia, Ghana, Guinea-
Bissau
Countries where the rise in cultivated lands comes
with a slight rise in yields: Cameroon, Togo and
Benin
Sahelian countries (Senegal, Mali, Burkina Faso,
Niger and Chad), Guinea and Ivory Coast
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Dynamic Production Areas
• For grains: Nigeria, northern Cameroon, Ivory Coast, Benin, southern Mali.
• For tubers: Gulf of Guinea, central Ghana.
• For cowpea: northern Benin, northern Nigeria and Cameroon.
• For groundnut: Cameroon, Nigeria, northern Benin, Mali, Burkina Faso and
Ivory Coast, northern Ghana and Guinea, Upper Casamance.
4.4.2. Consumption: What You Need to Know
Rural consumption is still predominant: two-thirds of food crops are consumed in the
countrysides. These products are largely self-consumed and, therefore, represent
both a major food security stake and an economic issue since their cost determines
the cost of agricultural labor.
Urban markets play a driving role in agricultural dynamics, and are the destination of
more than one-third of starch products (grains, roots, tubers and plantains). Given
demographic shifts, the share of urban consumption in domestic consumption can be
estimated at more than 50% in 2025, and between 60% and 70% in 2050.
Cities in the sub-region, three quarters of whose food needs are met by local or
regionally traded products, make up a larger outlet than export markets.
4. Crosscutting Observations
Source: Bricas et al. (2009).
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4.4.3. Production Evolution Scenarios: What You Need to Know
Increasing production by increasing the amount of cultivated land, as seen in recent
decades, is likely to encounter considerable obstacles in at least four countries:
Gambia, Niger, Nigeria and Togo. The constraints in Nigeria, the main food producer
in the region, may of course be questioned (low reliability of statistics), but there is a
risk of a sharp decline in food crop growth compared to the trends seen since the
1980s.
The constraints on the expansion of cultivated areas in various countries may create
opportunities to extend food crop production in other, high potential countries in
the region: Ivory Coast, Guinea, Mali and Chad. At the regional level, maintaining
growth in staple food crop production would lead to a 40% increase in cultivated
areas by 2025 and a doubling by 2050.
Whatever scenario is adopted, the region will have considerable difficulty meeting its
rice needs. Continuing the expansion of land devoted to rice growing in each country
(+25% by 2025 and +45% by 2050) would result in a 10 million ton shortfall by 2025,
or half that number if regional yields were to double over current average yields. In
order to meet needs, rice yields would have to quadruple by 2025 and increase sixfold
by 2050.
It seems that the strategy to increase food crop production based mostly on the
expansion of cultivated areas is very risky, especially in certain countries such as Niger
and Nigeria. It therefore seems crucial to invest in increasing yields. This effort is
urgently needed and will require an investment that is all the greater as raising yields
to the highest levels currently seen in the region will be just barely enough in 2025
(except for rice) and no where near enough by 2050 (except for cassava) to meet the
population’s needs. Yield increases are needed first and foremost for rice whose
average yields are still very low. Improvements in average yields are then needed for
corn, yam and millet. It is important to remember that most food crops (including
rice) are still rainfed crops in this region. Their high exposure to weather hazards
makes this strategy particularly ambitious.
Without such efforts, the import bill is likely to soar very quickly with grain import
needs in the amount of 14 to 23 million tons in 2025, and 30 to 47 million tons in
2050 (Bricas et al. , 2009). On top of that, there would be a need to import tubers
(although the region is currently self-sufficient) in the amount of 2 million tons (in
4. Crosscutting Observations
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2025) and 18 million tons (in 2050) if land resources become scarce in Nigeria and
Togo.
These prospects highlight the fact that food security risk in the region is very high,
particularly when one accounts for the fact that these projections were made using
consumption levels insufficient to ensure the entire population’s food security.
4. Crosscutting Observations
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Part 2
On the Interest of a Supply
Chain Approach
The analysis of food crop supply chains in West and Central Africa revealed several
bottlenecks, including:
- the need to provide extensive support to activities in the downstream
segments of the supply chain: strengthening intermediation between
agricultural production and food demand, notably urban demand, by
developing the processing and marketing sectors should enable a better
match between supply and demand and foster job and value added creation
throughout the supply chain; and
- stabilizing the economic environment, both regionally and nationally, should
enable the investments needed to continue and speed up agricultural
growth.
.
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5. Strengthen Intermediation
Between Agricultural
Production and Food
Demand[58]
5.1. A Sector Composed mostly of Very Small Enterprises
5.1.1. A Considerable but Little Exploited Leverage Effect
In countries where food insecurity is high, priority has long been given to agricultural
production in an essentially quantitative approach to the supply-demand balance.
Food policies have long been dominated by the idea that quality was a concern for
satiated societies and quantity was the main problem facing poor countries. At best,
the intermediation sector was recognized as able to help increase food availability by
reducing post-harvest losses. The difficulties encountered by several programs (such
as the Roots and Tuber Development Program (IFAD) in Ghana that focused on
increasing production and ran up against difficulties selling harvests) demonstrate the
importance of downstream segments of the supply chain.
The system of intermediation between agricultural production and food demand is
a powerful driver in rainfed food crop supply chains. A whole sector of rural
processing activities, wholesale trade, transport and storage has developed
considerably in the region. It links cities and rural areas in one direction to feed city
dwellers and, in the other direction, to help equip rural people. This sector ensures
that product quality matches city dwellers’ lifestyles and purchasing power.
[58] This analysis summarizes the conclusions in the article by Bricas and Broutin (2008) and the final WECARD/CIRAD report
(2009).
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Although small and medium enterprises have been emerging for about twenty years,
the vast majority of activities are conducted on the individual scale. Today, it is one of
the main sources of jobs and the main source of new incomes for the most vulnerable
populations, particularly women who play a major role in this sector. However, these
small-scale activities, mostly conducted on the individual level and based on domestic
know-how, are not seen as bringing significant value added and are not (or rarely)
taken into account in development policies. Yet, this sector has considerable potential
for both food security and optimizing agricultural products. In Cameroon,[59] raw
products sold through micro-trade (plantains, corn grains, fruits and vegetables) or
products from processing micro-enterprises (flours, cassava sticks, palm oil, etc.) make
up more than three-quarters of national products and more than half of the food
market in value. The rest comes from imports and the industrial sector.
Commercial food crops cannot take over from imports any more than they already
have to ensure the population’s food security if we neglect this sector connecting
farming to markets. Here, there is considerable latitude to accompany its
development. Much remains to be done to allow access to credit, advice and
vocational training to lift a number of technical constraints that still weigh on the
situation and that research has not yet sufficiently addressed.
5.1.2. A Few Characteristics of and Constraints on Small Business
Small agrifood enterprises are family businesses, often run by women. They are not
specialized in just one supply chain, but are capable of handling several products (corn,
millet, sorghum, cowpea, etc.). These enterprises are often located in urban areas,
create jobs (notably for women) to perform manual operations (sorting , rolling , pre-
cooking , drying , packaging , etc.) while mechanized operations (hulling , etc.) are
performed by men.
The main constraints on these enterprises are summarized in Figure 1.
5. Strengthen Intermediation Between Agricultural Production and Food Demand
[59] Although Cameroon cannot be seen as representative of all of sub-Saharan Africa, it is nevertheless not atypical for the region.
In the north, the food supply is dominated by grains and the situation is quite similar to that in the Sahel. In the south and west,
it is dominated by roots, tubers and bananas, and is similar to the situation in Central Africa.
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5.2. Ways to Strengthen Agrifood Processing Activities
5.2.1. Support the Emergence of Professional Organizations
Fully recognizing the role of agrifood and commercial VSEs in the national economy
and fostering the emergence of professional organizations are crucial for the
elaboration of public policies conducive to the development of this sector. This sector
is overlooked notably because its economic importance is poorly counted. A better
consideration of the sector’s development support needs also implies the existence
of organized social stakeholders capable of being involved in public policy design and
monitoring.
5.2.2. Improve the Business Environment
Improving or even reforming the business environment is necessary to lift barriers to
the development of the agrifood and commercial VSE and SME sector. This is notably
accomplished by creating the conditions needed for efficient and recognized
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1Figure Constraints Weighing on Agrifood Enterprises in Developing
Countries
Source: WECARD/CIRAD (2009).
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contribution by these activities to public finances, taking into account their financial
capacities and how they operate. This adaptation of the regulatory context also needs
to cover labor law and social protection. Finally, a dialogue between the various
stakeholders (the State, enforcement, processors, and consumers) must be established
to improve product quality and foster progressive acquisition of the skills necessary
to manage sanitary risks. The aim is to define quality self-management standards and
practices specifically suited to the products and production and marketing conditions
of VSEs (short circuits). Efforts targeting product quality, origin, names and typical
characteristics can be enhanced through the creation of collective brands
(professional groups), or State-guaranteed labels (which are still very rare, not to say
non-existent) in this sector of activity. This sector must also be taken into account in
macroeconomic policies, especially trade policies. It is especially necessary that studies
and thought on market protection, following the dual process of external and
domestic liberation of the agricultural and agrifood sector, view these supply chains
as a whole (and not merely industrial activities as it is often the case) by examining all
food security and poverty alleviation criteria.
5.2.3. Improve Products’ Sanitary Quality
The rapid urbanization taking place in African countries is causing major shifts in
lifestyles and consumption habits, as urban populations typically seek more diverse
diets and are increasingly demanding as to the quality of the end product. Today, in
cities, there is demand for quality ready-to-use products that could compete with
imported products. Consequently, the main challenge for agrifood VSEs and SMEs is
to meet consumers’ demands for accessible (i.e. available and affordable), diverse
products of irreproachable sanitary quality. The development of supermarkets seen
in certain East and Southern African countries has, of course, not been as extensive
in West and Central Africa, but urban growth in the coming years means that this
demand is a vital stake for food crop production in the region
Yet, the major hurdle for marketed products is still sanitary quality, even if the risks to
consumer health are greatly reduced by the very short amount of time between
processing and consumption, short marketing channels, and cooking practices
(lengthy cooking at high temperatures). Here, there is considerable room for progress
to better control product quality when operators’ investment capacities are limited
and the environment is not conducive to such control: scarce drinking water, high
urban pollution, few infrastructures for processing and marketing , etc.
5. Strengthen Intermediation Between Agricultural Production and Food Demand
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5.2.4. Develop Technical Innovations for Processing
In many supply chains, technical innovations in product processing have been
powerful levers to drive improvements in competitiveness; they have also sparked
strong development of VSEs. Public research has, however, focused little on this sector
although many technical problems remain to be solved. Nevertheless, it is not only a
matter of building the capacities of institutions that effectively lack human, material
and financial resources. It is also necessary to promote approaches that more closely
associate operators, as early as the technical diagnostics and throughout the process
of finding solutions. Hence the interest to be found in strengthening professional
organizations. Knowledge of products, traditional processes and technical innovations
is still insufficient and compartmentalized. Technology exchange and knowledge
dissemination must also be encouraged because some countries have improved
traditional techniques (rice steaming in Guinea) while others have developed vast
product diversity within supply chains (e.g. the corn supply chain in Benin).
Considerable effort also needs to be made to rebuild innovation dissemination
mechanisms after the near disappearance of public extension services.
More specifically, among the constraints faced by processing businesses, there is the
poor availability of efficient machines that meet their needs. Drying and packaging
of processed products are also recurrent problems faced by entrepreneurs to ensure
good sanitary quality and conservation of products. Quality must be taken into
account constantly because it is essential to reassuring consumers and ensuring their
loyalty. To support the development of these businesses, research and development
actions will need to focus on “process engineering” to establish new processes and
equipment suited to the needs of SMEs, support for local production, and “food
science” for the production of traditional products that meet consumers’ quality
requirements (cleanliness, taste, etc.) and elaborate new and diverse products.
5.2.5. Develop an Appropriate Service Supply
One of the key elements in the elaboration of support policies targeting the agrifood
VSE sector is the development of a service supply appropriate to the specificities and
needs of these activities and able to overcome the constraints they face. The
recommendations focus on five main areas of intervention: training , advice,
information, research, and access to financial services. Training systems have, until now,
made only small forays into small-scale food processing in Africa. Their expansion into
this particular sector should allow young people to receive training alternating course
work and on-the-job training so they can start businesses in a new technical,
5. Strengthen Intermediation Between Agricultural Production and Food Demand
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commercial and regulatory context. This opening to the sector should also make it
possible to improve, through continuing education, the vocational skills of working
adults and facilitate their acquisition of basic knowledge against a backdrop of very
high illiteracy. This opening of vocational training to the agrifood sector requires
trainers be trained, training engineering skills be mobilized, and skills recognition
systems (certification in conjunction with the formal education sector) and co-
financing schemes between public stakeholders, enterprises and individuals be
elaborated.
Efforts also need to focus on financial aspects, which are essential to the development
of these enterprises (improving equity, bank loans for investments). Several projects
have established innovative approaches in this regard, such as the ESOP system (Baris
and Demay, 2009),[60] which aims to support processing business start-ups and
development, and through which processors have easier access to credit.
5. Strengthen Intermediation Between Agricultural Production and Food Demand
[60] For more information on the ESOP system, see Part 3, Section 7.1.2.
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6. Foster an Enabling
Environment
While preliminary studies focused on intensifying production, such intensification will
necessarily require investments in the agricultural sector and rural areas in terms of
rural developments and infrastructures, research, training and advice, and technical
innovations.
For these investments to be made, producers need to be assured that there will be a
return on their investments. Yet, their environment is still too unstable to encourage
them to invest. As a consequence, stabilizing the environment and improving market
access conditions are primordial stakes to enable agricultural growth to speed up.
In order to improve the efficiency of future food crop supply chain programs, it is
therefore necessary to take action on both the political level (national and/or
regional) and the project level; a cooperation framework for the national and regional
partners also needs to be established.
6.1. Actions on the Regional Level
African producers are faced with a very competitive and restrictive international
environment. The tightening of phytosanitary regulations and agricultural subsidies in
countries in the Organisation for Economic Co-operation and Development (OECD)
are notably narrowing their export opportunities while at the local level, agricultural
markets are struggling to develop because of a lack of infrastructures, information
imbalances and small marketed surpluses, which result in high transaction costs and
extreme price volatility.
The relatively high transportation costs for exported products on African markets
are a natural protection for national producers, placing them in a favorable position
to supply regional markets. These markets are likely to expand rapidly because of
population growth, progressive improvements in standards of living , and the
acceleration of urbanization.
6. Foster an Enabling Environment
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In order to fully take advantage of this potential, several barriers that still hinder the
development of regional trade need to be lifted:
• poorly developed infrastructures and a lack of coordination in
transportation route connectivity between countries; 
• a number of institutional constraints such as lack of credit, deficient market
information systems, and the lack of harmonization when it comes to
requirements pertaining to food safety, standards, and product quality; 
• high transaction costs at the border, in connection with red tape and
corruption; and 
• the unpredictable nature of government imposition of export restriction
when food shortages in domestic markets are feared.
The regional policies of WAEMU and ECOWAS include several lines of intervention
aiming to eliminate these bottlenecks.
6.1.1. Collective Elaboration of Standards and Regulations
The tightening of phytosanitary regulations is one of the major obstacles slowing the
agricultural and agrifood exports of developing countries. To stay in international
trade, African countries will have to participate in bodies and standardization
processes while developing their internal capacity to comply with such processes.
Meeting international standards will be a particular challenge for the smallest
countries where supplying the necessary support services will be more expensive.
Regional cooperation and the adoption of common standards should foster
compliance at an affordable cost for all the countries in the sub-region.
In addition, the distance between producers and consumers along with the
geographic extension of trading spaces (regional trade) make it increasingly necessary
to elaborate quality standards collectively to allow long-distance trade (grades).
Since it was adopted in 2001, activities implemented in the framework of the
Agricultural Policy of the Union (APU) have focused on regulatory harmonization
(inputs, sanitary and phytosanitary standards [SPS]). More recently, ECOWAS and
WAEMU adopted community regulations to harmonize rules governing quality
control, certification, and the marketing of plant seeds, as well as the approval and
verification of pesticides following a process conducted in collaboration with CILSS.
They have also adopted a common strategy to promote fertilizer use in West Africa.
6. Foster an Enabling Environment
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6.1.2. Foster the Dissemination of Information
ECOWAS and WAEMU are planning to create a regional agricultural information
system (RAIS), necessary to steer the APU and ECOWAP.
To set up its RAIS, WAEMU decided to rely on the “Country STAT” technology
developed by the FAO. In addition, discussions are currently underway between
ECOWAS, CILSS and WAEMU in order to harmonize approaches and set up an
information system dubbed “Services et actualités quotidiennes sur l’agriculture et
le secteur alimentaire” (AGRIS), which would be shared by the three organizations.
6.1.3. Develop Infrastructures to Facilitate Trade Flows
Massive investment is needed to build the basic infrastructures required to initiate
and maintain the international competitiveness of commercial African agriculture.
Although the road network is developing , transport costs are still considerably higher
than they are in other areas of the developing world.
Regional programs by ECOWAS and WAEMU—notably ECOWAS’s second mobilizing
“promotion of an overall environment favorable to regional agricultural
development” program—plan the development of trade infrastructures suited to
agricultural products (especially the main regional roads corridors). Three east-west
highways are being studied for their trade potential.
The development of activities to facilitate exchanges (juxtaposed border checkpoints,
observatory for abnormal practices, implementation of the treaty on interstate road
transit [ISRT] of goods,[61] etc.) is also planned. This last aspect is of particular
importance insomuch as corruption, notably in the customs administration and at
other informal checkpoints, is a major hindrance to the development of regional trade
(Economic Commission for Africa, 2004). These levies are claimed to make the
transportation of goods in West Africa at least as expensive as using the major toll
highways in Europe (ECOWAS, 2005). In 2005, a truck needed to pay €  22 to travel
100 km along the toll highway between Brussels and Barcelona, and in 2000 it had to
pay from €  17 to €  20 to travel between Bamako and Dakar, and €  22 to travel 
100 km between Lagos and Maiduguri (a northern Nigerian city located on the
Cameroonian border). Since these fees are often proportional to the value of the
goods transported, these practices would likely cancel out any gains from improved
profit margins.
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[61] Signed in Abidjan on October 15, 1975, between Conseil de l’Entente member-countries.
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6.1.4. Stabilize Prices
The measures needed to stabilize prices need to be coordinated across the regional
and national levels.[62] On January 1, 2000, WAEMU also established a CET so that
outside countries pay, no matter where they enter the Union, customs duties and
taxes set according to this tariff. The system relies on product classification,
permanent duties and taxes, and temporary duties and taxes.
While ECOWAS has committed to adopting the CET, it is nevertheless struggling to
do so, mainly because of the protectionist policies established by certain member
countries in the name of national self-sufficiency.
The revision of CET levels currently underway, and of trade policy more generally,
will play a major role in the development of food supply chains.
6.1.5. Find Synergies in Agricultural Research
The APU and ECOWAP have developed major pillars focusing on infrastructures,
information systems and regional harmonization of standards, but little attention has
been paid to agricultural research even though this is a field where regional
partnerships need to be established. Nevertheless, through its second mobilizing
program “promotion of an overall environment favorable to regional agricultural
6. Foster an Enabling Environment
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[62] For further discussion on the establishment of national price stabilization policies, see Section 6.2.2. Managing Price Instability.
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development,” ECOWAS plans to strengthen regional research on climate change and
institutional and human capacity building.
Indeed, agricultural productivity cannot increase without ongoing technical changes,
brought about through sustained investments in agricultural research. Yet, agricultural
development in Africa is hindered by low investment levels (investments in research
dropped in absolute terms in approximately half of African countries over the last
decade [Beintema and Stads, 2006]), and by the fragmentation of research capacities
in numerous small and under-financed a centers. Although Africa, India and the
United States have roughly the same amount of cultivated land, there are 390 public
research institutes in Africa, compared to 120 in India and only 51 in the United States.
Similarly, although the total number of agricultural researchers working in Africa is
roughly equal to the number in the United States, the average number of scientists
working in any one institute is only 30 in Africa, compared to 180 in the United States
(World Bank and FAO, 2009). This scattering of agricultural scientists in numerous
small centers makes it difficult to reach the critical mass of researchers and resources
that would allow economies of scale and the resolution of the generally complex
problems facing African agriculture.
Although there are promising new technologies underway (NERICA rice, drought-
resistance varieties of corn), the efficiency of the international agricultural research
system is jeopardized by stagnating budgets. Investments in research and
development must therefore increase at all levels (international, regional, national,
and infra-national), which means increasing the overall amount of public spending
devoted to agriculture, as planned in the Maputo agreement of the New Partnership
for Africa’s Development (NEPAD), and once again prioritizing research in agricultural
budgets where it is often pushed aside in favor of shorter-term investments with
more visible returns (fertilizer subsidies, for instance). The recent agreement to revive
the Consultative Group for International Agricultural Research (CGIAR) should
improve the international research system’s ability to rise to the challenges of African
agricultural research. Research on soil and water management technologies must be
an absolute priority, including efforts to adapt soil conservation strategies to
conditions in Africa.
The efficiency of agricultural research could also be improved by merging existing
research programs whenever possible. Regional and international organizations can
play a central role by coordinating international, regional and national research efforts
in order to improve efficiency and eliminate redundancy in research efforts. Such
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international agricultural research centers already exist, including IITA, WARDA and
CIMMYT.
Setting up appropriate governance structures and incentive systems for researchers
are also crucial elements, without which the increase in allocated funds can have only
limited impact. In Nigeria for example, the performance of the national agricultural
research system has considerably deteriorated despite repeated declarations of
support from the government and considerable funding from donors.
Finally, experiences in Brazil and Thailand (World Bank and FAO, 2009) show that
numerous agricultural research activities initially financed with public funds can be
progressively transferred to private enterprises. The performance of many African
public research centers could therefore be improved by establishing closer ties to
stakeholders from the private sector. One of the fields where the private sector can
play an active role is the development of improved varieties and seed production.
6.1.6. Other Lines of Reflection
Economies of scale can also be achieved within market institutions, such as warehouse
receipt (warrantage) systems and stock exchanges (along the lines of the Eastern
Africa Grain Council initiative for white corn). The regional level can also be envisaged
for production revival policies and safety nets.
6.2. Actions in Partnership with the State
6.2.1. Elaborate Supply Chain Policies
Supply chain policies aim to analyze supply chain constraints and dynamics, identify
priority lines of intervention that would have a leverage effect, and formulate
programs to act as frameworks for projects. Projects could more specifically dovetail
with supply chain policy in the aim of eliminating specific bottlenecks.
While the existence of stable and clear crosscutting policies seems to be the
minimum requirement for food crop sector support, it cannot be a prerequisite for
intervention as States are not always able to create such conditions. A more gradual
approach would be more suitable. Food crop programs could be based on two
prongs, combining policy support and private sector support.
6. Foster an Enabling Environment
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6.2.2. Managing Price Instability[63]
Stabilizing prices and producers’ incomes through combined public and private
mechanisms is an important way to make producers’ environments safer. The
elaboration of a price stabilization policy will be done at regional (A-instruments,
notably) and national level in order to maximize impact.
The 2007-2008 food crisis and the urban riots triggered by price instability in roughly
forty developing countries placed this issue at the center of the debate. Indeed, price
instability may have serious consequences on food security both in the short term
(consumers’ access to food) and in the long term (producers’ incentive to invest and
increase production). While in the past, price stabilization strategies have sometimes
favored market-based approaches and sometimes approaches based on public
intervention, analysis shows that to improve effectiveness stabilization policies would
have to include a plurality of tools both public and private, as summarized in Figure 2.
Special attention could be paid to the causes of price instability when elaborating
stabilization policies.
6. Foster an Enabling Environment
[63] These recommendations are a summary of the study by Galtier (2009).
2Figure Instruments to Manage Agricultural Price Instability: A Summary
Source: Galtier et al. (2009).
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Price Stabilization Strategies
When price instability is based on real imbalances between supply and demand
(natural or imported instability), prices can be stabilized by stabilizing supply. Supply
can be stabilized by stabilizing production (modernizing production), increasing
domestic trade and private storage (modernizing markets), regulating trade with
external markets, and public storage.
The first two strategies (modernizing production and modernizing markets) do not
involve numerical stabilization targets. They consist of making private stakeholders
more efficient so that prices become more stable. However, the following two
strategies (regulating markets by controlling trade with the outside or through public
stocks) involve defining “intervention prices” (thresholds triggering public
intervention).
Such strategies imply:
• identifying an intervention price band that is wide enough to enable trade
over long distances but narrow enough to eliminate extreme values. It has
to be progressive, that is it needs to follow long-term price trends. The
feasibility and credibility of the stabilization policy will largely depend how
accurately these levels are determined.
• that intervention policies (notably intervention prices) be transparent since
predictions are better and risks lower when public intervention is
predictable. 
• that intervention policies be credible, by introducing a degree of rigidity in
the definition and modification of stabilization policies by establishing
restrictive rules and involving participants other than the government
(donors, independent agencies created for this purpose, etc.).
Price stabilization strategies must be differentiated according to whether the source
of the instability is natural, imported or endogenous. A brief overview of these
strategies can be found in Appendix 2.
Reduce Household Vulnerability
Instruments aiming to transfer public resources to the most vulnerable households
have often been designed based on risk management, mainly of food crisis risks. Since
food crises are not always caused by availability problems but often by problems with
6. Foster an Enabling Environment
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households’ economic access to food products, thinking on the subject has gradually
shifted to tackling the causes of household vulnerability. Beyond managing the effects
of shocks, the objective is to rebuild and strengthen households’ ability to cope with
food insecurity by setting up medium- to long-term recapitalization programs. These
programs favor cash transfers to allow the recipients to determine their prevention
strategies themselves. Obviously, they must also target urban populations.
6.2.3. Land Issues
Inequalities in access to resources, land in particular, are decisive on their own for any
agricultural production initiative contributing to the aims of food security. However,
the issue of land is even more specifically important when the land access rights of the
various stakeholders involved in food production (notably smallholder farming
systems in Africa) are neither recognized nor secured through laws and public policies.
Whenever it is not explicitly formalized and taken into consideration in inclusive land
policies, the issue of land tenure acts as a prism likely to introduce a polarization
between smallholder food cropping with land constraints and little support and
agribusiness with “protected” access to land resources and favored by rapid growth
strategies, support measures and economic policies.
Reality is of course more nuanced as agriculture is multifunctional and societies are
often in transition. Nevertheless, the issue of land and the way it is addressed are
indicative of the political will manifest by administrative decisions and farmers’ own
decisions; it is all the more sensitive an indicator when we focus on food production,
the foundation for food security.
For many African countries, the challenge is to protect smallholders’ access to land. In
the process of developing commercial agriculture, two elements must be taken into
account:
• how can one guarantee land rights for the local populations so that local
farmers can participate in the marketing process and benefit from it instead
of being evicted or marginalized? 
• how can one guarantee national and foreign investors access to land that is
generally already being used by indigenous groups?
Securing reliable and transferable land rights is essential to protect the interests of
indigenous populations, while allowing large commercial farms to acquire idle lands
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in areas where population density is low. Several African countries have made progress
in this area (Ethiopia, Madagascar, Malawi, Mozambique, Zambia). Numerous African
land laws do not include the possibility of freeholding for land allocated to
commercial farming , but instead allow for the allocation of renewable leases for
periods of fifty to one hundred years. What is more, many advances have been made
in designing low-cost mechanisms to certify the land rights of communities and
individuals (as is the case in Ethiopia, for instance, where individual land certificates are
delivered at the cost of just over US$1). This program has cut down conflict
considerably, improved women’s rights and status, and increased agricultural
productivity (Songwe and Deininger, 2008). These land certification systems require
broad participation by the community in defining land rights, resolving conflicts, and
then later registering transfers.
Political will and solid implementation capacities are necessary to ensure that the law
is enforced fairly; they imply undertaking a decentralization process, building land
administration and management capacities, strengthening conflict resolution
mechanisms, and improving access to courts. Solid land policy and its proper
implementation involve:
• a legal framework defining the allocation of land to smallholders (including
women) and to domestic or international investors, based on a process of
consultation and community participation, along with the establishment
of compensation mechanisms; 
• legal provisions making land leases entirely negotiable and usable as
guarantees for loans, as well as the ability to record land transactions; 
• a property tax to prevent speculative land acquisition; 
• a strong decentralized administrative capacity to implement legal measures,
and the political will to do so; 
• community land right certification for groups or individuals based on
inexpensive participatory methods; 
• provisions recognizing and protecting community land rights and women’s
land rights; and 
• building governments’ and local communities’ capacity to administer and
defend land rights.
6.2.4. Develop Infrastructures
The comparative analysis of value chains done by the World Bank and FAO (2009)
shows that the competitiveness of African countries is considerably hindered by
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particularly high logistics costs. While African countries have built transportation and
energy infrastructures mainly in and around urban centers and along railroad lines,
vast rural areas are still relatively isolated, undermining farmers’ capacity to transport
their goods to consumption areas. This may be attributed to several factors:
• the high cost of fuel; 
• the poorly developed road network (for instance, Nigeria would need to
increase the density of its road network sevenfold to attain the density of
India’s road network in 1950); 
• the poor state of roads (in Nigeria, 37% of the network is deemed to be in
poor condition, as is 60% of rural roads).
Investments also need to be made to develop maritime transportation services (in
Nigeria, port infrastructures and customs facilities are too small and overburdened;
it takes an average of 17 days for imports to clear customs and an average of 15 days
for exports to clear).
Finally, the World Bank’s comparative analysis of five countries (Brazil, Mozambique,
Nigeria, Thailand and Zambia) reveals other factors likely to increase logistics costs
for producers in sub-Saharan Africa:
• new vehicles are generally much more expensive in Africa than in Asia,
which notably reflects the frequent practice of allowing dealers to have
exclusive rights to import vehicles and spare parts whereas Asian dealers
import inexpensive vehicles and then rely on domestic industries to adapt
the models to local demand;
• Asian people make more intensive use of trucks than their African
counterparts, which can partially be explained by the low level of activity in
African economies and by the role played by African trucking associations
that divide work informally between local trucks (Hine and Rizet, 1991); and
• finally, Asian drivers have higher levels of company profit-sharing than their
African counterparts, which encourages them to drive more slowly to lower
fuel costs and cut down on the number of accidents.
6.2.5. Strengthen Human Capital
The progressive loss of interest in agriculture among donors and States starting in
the 1990s has led to less investment in training and agricultural research. With
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structural adjustment policies, employment opportunities and extension services
have shrunk. Training curriculums have stopped evolving , leading to an imbalance
between acquired skills and market demands. African professionals have had growing
difficulty maintaining their place in global knowledge and technology transfer
networks. This disinterest has ultimately led to the depletion and aging of the pool of
human resources in agriculture, especially for the next generation that will need to
replace many African researchers in the agricultural sciences, trained in the 1970s and
1980s who are now nearing retirement. Major political and financial investment is
needed to rebuild the human capital necessary for agricultural development, notably
given that these investments needed to be supported over several decades in
countries that have been able to transform their agricultural systems (World Bank
and FAO, 2009).
These investments need to be made at all levels:
• continuing vocational training , in order to give rural households the basic
skills needed to access and master production technologies;
• technical training , needed to meet the demand for qualified technicians to
modernize agriculture and value chains; and
• post-graduate education, needed to renew the pool of agricultural research
experts on the continent.
The development of rainfed food crop supply chains will also require producers to
acquire new skills in commercial prospecting and compliance with market standards.
One of the largest challenges likely comes from how these objectives could be
attained given the weakness of extension services. In the case of contract farming ,
some skills could be transferred through the technical assistance provided by private
agents. Other approaches will also be necessary, such as strengthening the supply of
services provided by farmers’ organizations and those provided by public and non-
governmental extension services.
6. Foster an Enabling Environment
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Part 3 
A Few Best Practices
This section presents a series of innovative actions developed by certain development
projects focusing on rainfed food crops.[64] It relies mainly on the study by Baris and
Demay (2009) in the framework of this research program, analyzing the practices of
projects aiming to develop food crops in West and Central Africa. The virtual non-
existence of regional projects and their recent nature means that we do not yet have
sufficient hindsight to offer detailed analysis of innovative actions set up on the
regional level. Accordingly, the proposals discussed here mainly deal with national or
local projects. While they have been able to overcome certain constraints, these best
practices must nevertheless be seen in context, as they cannot automatically be
transposed to different contexts. The conditions needed to replicate these successes
have therefore been identified. There are many of them, and they are specific to the
situation and environment in which the projects act.
[64] In order to preserve the possibility of future more in-depth analysis, references to projects have systematically been kept.
.
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7. Finance Supply Chain
Operations
Financing supply chain operations is a key element in stimulating rainfed food crops.
Generally speaking , the rural and agricultural world is very much excluded from
banking systems. In Africa, the bank access rate in rural areas barely exceeds 5% to
6%. Despite renewed support for credit systems, their impact is still limited. Yet,
rainfed food cropping has a growing need for financing , not only to develop and
invest but also to finance greater and greater marketing of food crops. Innovative
tools have been developed to better respond to these constraints.
7.1. Finance Inputs
The use of fertilizers for rainfed food crops is very rare and mainly done through the
“misappropriation” of fertilizer destined for cash crops such as cotton (notably to
grow corn). Access to quality seeds is another sizeable challenge. It is generally
believed that the main constraint is credit, which itself depends on the uncertain
incomes earned by selling products. In the case of seeds, the issue is also organizing
production, certification and extension through sustainable organizations that
generally do not exist. The use of inputs is a major challenge because, compared to
other continents, sub-Saharan Africa has lagged considerably behind when it comes
to yields. Several innovative solutions have been developed in the field of input
financing , mostly fertilizers and seeds.
7.1.1. The Fédération des Paysans du Fouta Djalon (FPFD) Support
Project: The Strength of Contracting
The FPFD has set up an innovative input supply system with a central purchasing
office and seasonal credit in order to supply member farmers with a certain amount
of seeds and fertilizer that they will need to repay in cash at a predetermined date
that generally coincides with the end of the dry season marketing campaign. One of
the reasons that this operation has been successful is the supply of inexpensive, good
quality inputs delivered on time, coupled with an efficient credit system that greatly
enhances the security of the system’s operations. The integrity of technicians in the
area identifying inputs needs and assessing marketable crops played a key role in the
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quality of the services provided, as did the decision to situate supply and marketing
management responsibilities at the union level (geographic area).
The provision of inputs has had a leverage effect on reaching production targets, as
has credit and the securing of a guaranteed price during the marketing process. These
three functions are therefore intertwined for the success of this project, as is the
influence of the FPFD that, among other things, made it possible to coordinate them.
7.1.2. Financing Through Processors: ESOPs
Based on an import-substitution model, the ESOP system aims to facilitate small
producers’ access to agrifood markets by creating processing businesses. In this, they
are a key link in the development of local agrifood supply chains. They bring together
organized producers and small processing entrepreneurs with the aim of providing
small producers with sustainable access to urban markets. The functions supported
by the project are numerous: multiplication of quality seeds, facilitated access to
inputs, advice, guaranteed prices for producers, contracts, rice quality verification,
organization of downstream segments of the value chain, and labeling. Among other
7. Finance Supply Chain Operations
3Figure The ESOP System’s Intervention Levels and Methods
Source: Baris and Demay (2009).
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things, the system allows producers to benefit directly from subsidized rates for seed
purchase, as the loans are taken out by the ESOPs from local banks.
The ESOP system[65] enables the development of more profitable smallholder farming
and better access to essential services for the population. More specifically, it
strengthens sustainable livelihoods for agricultural producers at several levels:
• economic and financial capacities, by increasing and securing incomes from
marketed agricultural products;
• technical capacities, by cultivating new crops, teaching new cropping
techniques and practices that are more environmentally friendly, making it
possible to lastingly improve productivity and utilization of land;
• social capital, through the participation of households—men and women—
in farmers’ organizations, which improves internal social cohesion and their
ability to negotiate and enter into contracts with various stakeholders in
their environment; and
• physical capital, by increasing the ability to invest in basic equipment and
production goods, and through the greater ability to access public services
(education for children, water, health, etc.).
Generally speaking , this system can be applied to other supply chains where
processing and product quality are decisive in markets, and where food product
production is dynamic. What is more, productivity can improve in processing and
marketing so as to compete with imports. This type of intervention has a strong
impact on jobs, poverty and market supply. As the intervention is centered on import
substitution, effects are multiplied and all job creation is in net employment. Income
distribution is at the heart of the intervention insomuch as producers win both as
producers and as shareholders in ESOPs (processing units). By betting on, and
improving , product quality—from production (quality seeds) to processing to
marketing (labeling)—the project has had a leverage effect that makes it possible to
supply an expanding market.
7. Finance Supply Chain Operations
[65] The ESOP program is run by the NGO CIDR in Benin, Burkina Faso, Ethiopia, Mali and Togo.
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7.1.3. Support for Input Suppliers: The Agro-Dealer Development
Program
The Agro-Dealer Development Program (ADP)[66] aims to provide training and credit
to agro-traders managing small businesses and supplying poor farmers in distant
regions. For this, it relies on large established banks to set up a credit facility and
guarantee fund destined of offer loans to trained and certified local agri-dealers. The
program is recent and reproducibility conditions cannot yet be identified.
7.2. Seasonal finance: the example of PACCEM in Mali
The approach taken by PACCEM[67] offers a wealth of lessons on financing inputs, crop
years and marketing. The project’s strategy is centered around cooperative unions to
distribute inputs, thanks to a central purchasing office and payment in advance for
food crops. The project’s financial system relies on three main principles: advance
payments to producers (financed by loans from financial structures), grouped
marketing of crops, and the organization’s own financing. The first advance payment,
paid out at the beginning of the crop year, is in the amount of 60% of the crop sale
price, and is largely enough to finance agricultural inputs. Grouped input purchasing ,
based on contractual relationships, makes it possible to obtain competitive prices and
ensure on-time delivery of fertilizer.
This project involves several partners, including the classic banking system (the
Banque Nationale de Développement Agricole [BNDA]) and MFIs.
Although weakened by a vicious circle of non-payment, the system has numerous
advantages:
• the emergence of a strong cooperative union contributing efficiently to
food security and poverty alleviation in the country;
• substantially increased and more stable sale prices for dry grains and
healthier sales conditions for inputs; 
7. Finance Supply Chain Operations
[66] The ADP is supported by the Alliance for a Green Revolution in Africa (AGRA: www.agra-alliance.org).
[67] The PACCEM project was funded by the Canadian International Development Agency (CIDA).
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• modernized cultivation techniques and more secure incomes helping cut
production costs and increase the marketable volume of dry grains; 
• better incomes for members, compared to non-members’ incomes; 
• regional economic development; and 
• a regional market share estimated at 6% for millet/sorghum/corn and at
10% for rice. The supply chains addressed by the project have been very
reactive to the development of this collective marketing system, despite a
fairly long project support period (10 years).
The sustainability of the system depends on all stakeholders fulfilling their
commitments,[68] and on the Union adopting a sale price policy that closely follows
market trends. The general replication conditions for this type of approach are:
• an operational network of decentralized financial systems and agricultural
banks;
• a developed network of wholesale dealers; 
• transportation routes that foster centralization of supply on road routes; 
• existing storage capacities or the ability to develop such capacities; 
• a network of trained, skilled agents (public or private providers); and 
• a national policy of professionalism building targeting agricultural
cooperatives and regulatory status.
7.3. Financing Marketing
7.3.1. Inventory Credit in Niger
Inventory credit relies on seasonal price differences to allow farmers to purchase
some of their inputs. The inventory loan is taken out at harvest when prices are
lowest, and is repaid during the pre-harvest period when prices are highest. In Niger,
innovations such as loan repayment through income-generating activities, replacing
deposit certificates with the two-lock  (MFI and FO) system, the signature of pledge
agreements and the creation of food and seed stores have been set up. The inventory
credit system can only be effective if producers have complete information on
markets and if they receive loan repayment support (income-generating activities,
sales advice). The keys to a successful operation of this type are as follows:
7. Finance Supply Chain Operations
[68] Regarding this frequent risk, it is important to reflect on a system to handle non-payment (default) and on risk sharing
mechanisms.
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• good understanding of basic market mechanisms by producers and FOs
(understand annual price cycles and closely monitor market prices to know
the real value of the product stored);
• risk exposure suited to resources (market reversal risk: for instance, storing
too much at harvest drives up prices, and can subsequently trigger a drop
in the pre-harvest period);
• minimize risk by limiting storage to a specific period with clear pricing rules,
and identify buyers early enough to know their quantity and quality needs
at the start of the season;
• a structured FO with adequate skills for credit management, marketing
operations and income-generating activities;
• the establishment of detailed sales agreements with specific clauses on
prices, packaging , quality, delivery site and contract duration; and
• product quality control and the assurance of clear and complete internal
communication.
This financial product is well suited to little-developed markets with strong seasonal
variations. It is important to emphasize that, despite the positive impacts seen, this
financial product generates high costs when economies of scale (grouped stocks)
cannot be achieved and are difficult to manage for emerging FOs. Technical risks
(poor stock conservation) and economic risks (dropping values) must be controlled
as much as possible. This can be accomplished with a clear division of tasks between
the FO and the MFI, and by strengthening the capacities of each in its own field.
7.3.2. Marketing Credit: Crédit Rural de Guinée (CRG)
Based on an experiment introduced by a project (DYNAFIV[69]), the Crédit Rural de
Guinée (CRG) developed a commercial loan based on the establishment of mutual
guarantee associations (MGAs). The originality of this financial product is that it is
based on professionals (informal women traders), organized (MGAs with legal status),
and suited to the commercial cycle in the market where its clients are operating (the
MGAs only make monthly interest payments and pay the principle in two installments
at the end of the cycle, allowing traders to rotate their capital in ten months’ time).
These associations group together 10 to 15 members who provide a mutual guarantee
associating voluntary savings (social shares and monthly contributions) and collateral
savings (withdrawn when the loan is granted), kept in a shared, interest-earning bank
7. Finance Supply Chain Operations
[69] The DYNAFIV program was funded by the AFD.
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account. These traders receive technical (business resource management) and
financial (loan management) training for amounts reaching up to US$4,000 per
member. While the MGAs and their members are responsible for repaying the total
borrowed amount, loans are individual. The MGAs cannot take out new loans until
the first have been entirely repaid. Death insurance is included and interest comes to
3.5% per month. An incentive is provided through a 10% rebate on interest when
loans are repaid on time. Results are impressive, with outstanding lending growing
from 0.1 to 1.5 billion Guinean francs in eight years. In 2006, rice accounted for 52%
of loans, followed by palm oil and livestock.
For banks, MGAs offer many advantages: first, they secure loans with the social and
financial guarantee that they offer, and lower the cost of monitoring loan recipients
(which is done by the MGA office). For its members, the MGA system facilitates access
to bank loans for a clientele that was previously seen as little reliable; it ensures the
growth of the profession and increases incomes. It enables a long-term partnership
with the bank if the group is effectively made accountable (member selection and
agreement on loan amounts). The repayment rate is close to 100%. The success of
this product is linked to three of its characteristics: support for existing activities (no
business start-ups), establishment of a professional traders’ organization, and a high
percentage of women.
The establishment of MGAs is said to have had a positive impact of food supply
chains, notably by:
• making collection of food products more fluid; 
• providing farmers’ with an incentive to produce: the price of paddy rose
thanks, among other things, to the financing of small commodity chain
operators and loans to farmers allowing them to compete with traditional
“seated” traders (lenders, ensuring that they will obtain the harvest at low
prices); 
• placing the credit supply in synergy with other actions (support for
processing , accessibility, farmers’ organizations) to increase the marketing
of better quality local products;
• progressively building up local food supply chains; and 
• winning market shares away from imported products (local parboiled rice
vs. imported white rice).
7. Finance Supply Chain Operations
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7.3.3. Another Example of Commercial Credit: CECAM’s Shared
Village Granaries (SVGs) in Madagascar
Caisses d’Épargne et de Crédit Agricole Mutuels[70] (CECAM) is the largest
microfinance network in rural Madagascar. It offers a complete range of products,
organized around farmers’ needs:
• production loans to increase production (inputs, seeds, labor, small
equipment, etc.); 
• SVG loans to optimize the value of production in the best conditions; and 
• mutual rent-to-own (MRO) loans to support investment.
The general characteristics of CECAM’s products are determined nationally, but with
region-specific calendars and lending decisions made on the ground by a credit
committee.
7. Finance Supply Chain Operations
4Figure FO-MFI Warehouse Credit
Source: Torre (2008).
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[70] CECAM received support from the Formation pour l’Épanouissement et le Renouveau de la Terre (FERT).
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SVG loans are the simplest form of warehouse credit aiming to help farmers sell their
products when purchase prices are most favorable for them. This type of credit has
very few defaults because farmers normally recover more than the amount of their
loans when their goods are sold (CECAM branches lend 75% of the estimated sale
price for rice, 65% for other goods) if the market has indeed increased.
This system has several advantages:
• it is relatively robust in countries where the institutional environment is
weak (no product stock exchanges, certification organizations, or major
buyers in the sector); 
• it encourages bank access for farmers and product grouping; 
• it can help reduce post-harvest losses; and 
• it helps structure markets and progressively improve quality.
Nevertheless, the system is based on high price variability and repayment may be
threatened in the absence of such variability. Everything depends on correctly
anticipating agricultural prices. This system can be improved when combined with
income-generating activities (e.g. the inventory credit system in Niger).
7.4. Finance Agricultural Investment
Various tools have been set up to finance agricultural investments:
• the flexible financing mechanism established by the Fonds de
Développement en Zone Sahélienne[71] (FODESA) offers to adapt the
program’s phases to institutional and socio-economic events, and sets the
requisite conditions to move from one stage to the next;
• a multi-stakeholder investment fund, the Fonds de Développement des
Filières[72] (FODEF, Burkina Faso) is a supply chain development fund with
cost sharing , and is used for investments by economic interest groups
(EIGs) and umbrella FOs;
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[71] FOSEDA was financed by IFAD.
[72] FODEF was financed by IFAD.
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• the single supply chain fund of the Projet d’Appui à la Filière Riz program[73]
(PAFI/RIZ, Benin) enables the financing of all of the investment projects of
individual players at various levels in the supply chain;
• MFIs are involved in financing some components of the Programme
National d’Appui aux Acteurs des Filières Agricoles[74] project (PNAAFA) in
Guinea. The project’s program includes technical assistance to support
local financial service associations, but most of the financing goes through
a national coordinating union;
• some projects have included government matching funds in their funding ,
which causes execution issues when these funds are paid out irregularly
and insufficiently. Hence the importance of verifying that funds are
systematically included in budgets and regularly made available;
• today, reflections are focusing on setting up basket funds with
contributions from several donors, or joint funds that would make it
possible to finance a type of support that is unique to agriculture.
The choice of financing modes depends on the recipients’ management capacities
and the local institutional and economic environment. For operation sustainability,
however, it is best to avoid direct investment by projects and instead favor recourse
to financial institutions and the establishment of multi-donors funds.
Despite the emergence and growth of MFIs, the microfinance supply for agricultural
activities is still marginal. We can see that MFIs, initially established in rural areas, tend
to develop their activities in urban areas where intervention opportunities are more
profitable. The challenge seems to be establishing cross-subsidization or a mutual
guarantee system, ensuring the organizations’ overall profitability by combining
profitable urban activities and more sensitive interventions in rural areas. Generally
speaking , the credit supply is not suitable insomuch as it is usually short-term loans to
be repaid during the harvest period (when prices are lowest), which does not foster
farmers’ performances (little ability to invest during the pre-harvest period to prepare
for the crop year). Without long-term resources and guarantees, MFIs do not grant
medium- and long-term loans, that is to say the loans needed in agriculture. In
addition, one of the main missing links is still mesofinance, that is to say the supply of
7. Finance Supply Chain Operations
[73] PAFI/RIZ was financed by the European Commission.
[74] PNAAFA was financed by IFAD.
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a range of financial products between the microfinance lending ceiling and the bank
loan floor.
Generally speaking , it seems important to:
• choose a financial operator with good experience in the sector;
• set up reliable information systems to enable real assessment of the impact
of these operations. This could be a prerequisite for support to MFIs;
• intervene at the various stages of maturity for MFIs with appropriate tools,
specifically:
- at start-up, grants through pilot projects that develop products suited
to the creation of a market for microfinance;
- in the growth stage, grants for institution building and flexible loans to
finance their growth; 
- in the consolidation stage, help MFIs obtain loans from local banks and
set up risk sharing mechanisms; and 
- in the integration stage, when MFIs are an integral part of the financial
system, intervene through shareholder equity in these institutions.
7.5. Improve the Credit Environment
There are many financing constraints for food crop farming: isolated areas with few
infrastructures, which drives up structures’ operating costs; repayment dependent
on unpredictable weather conditions; volatility and relative weakness of agricultural
prices; lack of guarantees; poor reliability of legal structures to dissuade defaulters,
etc. In these conditions, it seems difficult to develop an efficient financial system over
the long term. Therefore, it is necessary to improve the credit environment through
tools such as insurance, disaster funds, price regulation instruments, and land tenure
security.
The recent rise in agricultural prices, if this trend continues, is a fundamental element
for the profitability of local food crop supply chains that would make it possible to
better secure agricultural credit. Establishing import control policies, making it
possible to increase the competitiveness of local supply chains and stabilize their
environment, is also an advantage.
7. Finance Supply Chain Operations
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7.6. Link Credit and Marketing
Since risk in agriculture is credit’s main enemy, should the granting of loans linked to
the existence of contracts between stakeholders (producers/processors/traders) not
be favored, as many projects have done? Since contracts can help limit transaction
risks, should they not be a condition for the granting of loans at more favorable terms
(soft loans)?
Over the past decade, new financial products have emerged (warehouse receipt
systems, advance payments, collective marketing) and have had an influence on the
distribution of value added, generally in farmers’ favor, and a major impact on
incomes and productive investment.
Generally speaking , should we continue to compensate for insufficient classic
financial structures by creating new financial products, continuing to support MFIs, or
renewing support provided to agricultural development banks? The solution is
probably to continue to support these different types of credit institutions, the main
point being to take advantage of their complementarities and interdependence by
fostering financial flows, refinancing , guarantees and equity investments among them
and thereby step up banking interface operations.
7. Finance Supply Chain Operations
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8. Promote Technical
Innovations and Strengthen
Agricultural Research
In regard to research, the innovations proposed are still very fragmentary. Agricultural
research institutions admit to having largely neglected this type of program in recent
years. In sub-Saharan Africa, investments in agricultural research are lower than in any
other region of the world. Thus, in 2000, total investments in agricultural research
for all of sub-Saharan Africa were lower than India’s investments, and were equivalent
to less than half of Chinese investments (Pardey et al. , 2007).
In this way, achievements are still limited in the areas of variety creation, cultivation
systems, interactions between cash crops and food crops, processing and marketing ,
and peasant system innovations. Yet, most projects dealing with food crops include
components that aim to improve production and/or processing techniques.
8.1. A Few Examples
Several projects have been successful in the roll out of certain innovations, including:
• SRI, which aims to substantially increase yields without large material or
monetary outlays and with the same manure and same seeds. It is currently
being rolled out in many traditionally rice-growing countries (Bangladesh,
Cambodia, China, India, Sri Lanka, Thailand, etc.). Given its relative lack of
success in Africa, two adaptations to SRI (the MAFF[75] process and ISRI[76])
were tested in Madagascar with strong effects on production. The results
indicate that the adapted version of SRI is more interesting than traditional
SRI, which underscores the importance of taking into account farmers’
[75] MAFF (Mitsitsy Ambioka sy Fomba Fiasa): method of teaching improved rice cropping, utilizing several points from the System
of Rice Intensification (SRI), but focusing on seed economy rather than extreme plant youth and the promise of extraordinary
yields.
[76] Improved System of Rice Intensification: adaptation of cropping techniques proposed by SRI taking into account farmers’
financial constraints.
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strategies. In this way, it seems essential that new methods (and especially
technicians) respect farmers’ perception of the risks they take when
adopting SRI, and help them adapt the system to make it compatible with
their financial constraints (seed minimization, substitution of manure for
fertilizer, spending less time on certain tasks, etc.).
• Root and Tuber projects, with, among other things, soil fertility
management, rapid multiplication of cassava cuttings and yam seeds.
Although these experiences have been technical successes for production,
many difficulties have arisen downstream in processing and marketing.
• Farmer Field School (FFS), a new extension method. FFS is defined as a
learning and exchange process through experience benefiting farmers. This
learning technique has had an impressive impact: yields quadrupled,
introduction of new varieties, disease and pest control, compliance with
technical itineraries, etc.
8.2. The Limits of Projects Focusing on Technical
Innovation
The Root and Tuber project in Ghana, which focuses on increasing production, has
had good results. However, a clear strategy to identify outlets for production
surpluses was not clearly elaborated. Similarly, implementation of the component
aiming to provide the most disadvantaged producers with access to improved post-
production technologies has demonstrated that access to technology alone does not
automatically ensure that all the processed products will be sold. We can also cite the
“Appui au Séchage des Produits Agricoles” (agricultural product drying support)
project, which showed that promoting a technical innovation perfectly suited to local
constraints is not enough. Likewise, improved varieties cannot be adopted without
assistance improving soil management practices. Therefore, considerable effort must
also be devoted to agricultural extension, seed supply, the development of input
markets, and product marketing.
Generally speaking , the sustainability of a new technique depends on the economic
environment that needs to be analyzed carefully beforehand (demand fluctuations,
product distribution systems, equipment financing , etc.). The chain of constraints
from production to marketing must be studied in order to intervene, if needed, in a
coordinated fashion on several fronts at once.
8. Promote Technical Innovations and Strengthen Agricultural Research
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8.3. No “Quick Fix”
The analysis of different projects shows that innovations are only relevant in a given
context. Each supply chain in a given zone requires specific interventions suited to
the situation and environment. Inversely, there are a number of examples where
improving the supply chain environment enables the dissemination of innovations
(e.g. increased rice production in the Office du Niger after the devaluation of the CFA
franc; rapid spread of hullers in Guinea after the border was opened to Chinese
equipment imports).
8.4. Adapt Technologies to the Local Environment
Agricultural technologies must be suitable for local conditions. Thus, even if a country
chooses to rely mainly on imported technologies, investments need to be made to
ensure that the technology is properly adapted to the environment. Adaptive research
is particularly necessary in Africa, where agro-weather conditions are complex and
diverse, and where the incidence of pests and diseases is higher than in other regions.
Recent work by Pardey et al. (2007) shows that the technological distance between
the prevailing production conditions in Africa and those in developed countries is
exceptionally high, making it more difficult to transfer technologies to the African
continent than to other developing regions.
8.5. Take Dynamics into Account and Support Them
Prior to intervention, most projects do not consider that peasant systems innovate.
Yet, agricultural systems have undergone deep-reaching changes in adapting to
changes in their environments. In downstream segments of supply chains,
endogenous innovations are also present in product processing , packaging , and
marketing circuit organization. Supporting existing dynamics and shifts in these
dynamics would make it possible to offer, from the start, more acceptable
interventions for supply chain stakeholders. Moreover, it is important to emphasize
that certain interventions were accepted in part thanks to extension methods that
have proven their effectiveness.
8.6. The Determining Factors in Innovation Processes
Innovation processes are linked to both the market, which provides the confidence
needed to innovate, and the various (financial, land, social, labor, etc.) constraints that
8. Promote Technical Innovations and Strengthen Agricultural Research
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farmers face. It will be necessary to take into account these factors if one wishes to
increase production. To introduce innovations, as the SRI example shows, the
complexity of the farm—which forces constant choices in terms of time management,
cash, balancing cash crops and food crops, etc.—must be considered. In this way, it is
more efficient to lead farmers to reflect on innovations and then help them to adapt
these innovations to their constraints.
The systems and conditions that foster innovation in the case of a sustained
transmission process are:
• involving producers in innovation design; 
• close interaction between the various private sector stakeholders, NGOs,
extension services, and farmers’ organizations. The public sector will have
to adapt to the priorities and approaches developed to provide
complementary support;
• a conducive economic and social environment within rural communities
and territories (local people must desire innovations, and there must be a
support-advice/training system in place); 
• farmers must see the risks that they take when making these changes as
acceptable; and 
• pragmatism and innovating by mobilizing technologies that are inexpensive
to access (Chinese, Indian, etc.) must be favored.
8.7. Support Structure for Supply Chain Stakeholders
Formal links between operators in different professions (contracts, price agreements,
joint intervention plans) are rare, bringing a degree of instability to commercial
transactions with strong price and quantity variations. Reasons are many, but the main
reason is most probably due to the poor “capacities” of organizations that bring
together the stakeholders (FOs, Unions, Federations, inter-branch organizations
bringing together the various groups of stakeholders in supply chains).
8.7.1. Supporting Inter-Branch Organizations and Supply Chain
Stakeholders’ Performances
In the past, several projects focused on inter-branch organizations or tried to establish
them (FPFD, DYNAFIV, and even some of IFAD’s new projects such as the Projet
d’Appui aux Filières Agricoles [PROFIL] in Burkina Faso, PNAAFA and PAFA). Creating
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inter-branch organizations representing all stakeholders in a given supply chain is a
strong driver for: consultation and agreements between stakeholders (price
negotiations), the drawing up of business plans, the defense of shared interests, supply
chain steering (protection from imports, regulations, taxes and VAT), and even
participation in the implementation of national and regional policies. While
promoting inter-branch organizations can contribute to food crop supply chain
development, their effectiveness is linked to stakeholders’ determination to defend
common interests together. In this area, projects can only play a facilitating role, and
support must be provided over several years.
The proper operation of the inter-branch organization relies in fact on the
representation capabilities of those involved, notably FOs. Many projects build the
capacities of FOs, federations and inter-branch organizations based on the
development of business plans formulated by these organizations, with training ,
meetings, operational support, and technical assistance.
Needs are immense, particularly as these organizations are more and more often the
contracting authorities for various project components.
8.7.2. Contracting
Agricultural contracting processes are still limited in Africa (less than 5% of farms
according to the World Bank). Currently, contracting is seen as one of the most
efficient tools to stabilize transactions between supply chain stakeholders. In general,
contracting takes place between producers and processors, as is the case in large
export supply chains where prices are set before the crop year by inter-branch
organizations. Some projects, such as PAFA in Senegal and PAFI/RIZ in Benin, base
their interventions on contracting between FOs or Unions and input suppliers,
collectors, processors and traders. The challenge is to secure supplies and market
outlets, and guarantee lucrative prices. Contracting among stakeholders also reassures
banks and provides good leverage to revive credit. It is therefore a central part of
making productive investments lasting.
Nevertheless, it is important to emphasize that in very informal milieus, the notion of
a contract and what it means to fulfill one’s contractual obligations is still too
haphazard. Contracting requires a very large institutional leap, which must bring
together the interests of buyers and sellers—something made difficult by the
splintering of operators (unlike in some export supply chains with strong vertical
integration, the low levels of group formation among the various stakeholders in
8. Promote Technical Innovations and Strengthen Agricultural Research
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supply chains makes it difficult to stabilize commitments backed by contracts).
Furthermore, in most countries, there are no arbitrage bodies suitable for this type of
contract in case of disputes.
Because of this, support needs to address FOs, notably with the aim of better
grouping their produce (grouping , storage), and also to improve product quality
(training , technologies) and ensure on-time delivery (assistance obtaining credit:
warehouse receipt systems, grain banks, etc.). Support must also be planned
downstream from production, notably for large buyers (private parties,
administrations, World Food Programme [WFP]) to improve product collection,
which could also help improve the operation of traditional markets. Finally, support
also needs to focus on the establishment of an enabling environment for contracts
(support MFIs so they set up suitable financial products for marketing , equipment
and seasonal needs; support and sustainability building for advice and training
structures; help with the emergence of control and certification bodies; help with
the establishment of input and technology providers).
8.7.3. Capital Sharing
Capital sharing is another example of strengthened relationships between
stakeholders. The ESOP project, which promotes processing units targeting quality
products, divides the capital of small enterprises into three equal shares: one for
producers, one for the director and staff of the enterprise, and the last for
“promotion platform” NGOs that initially facilitate the establishment of the ESOPs.
In this way, the entrepreneur and producers share in the business strategy and its
profits. Here, contracting between stakeholders is combined with capital sharing ,
which further strengthens ties and solidarity between stakeholders. Income
distribution is at the heart of the intervention insomuch as producers win as
producers and as shareholders in the processing units. Nevertheless, the
intervention’s social outlook (profit sharing between producers and processors,
“capital investment”) requires a great deal of energy to set up the operation, and the
project is still running on the small scale.
8.7.4. Infrastructure Planning
Most market access infrastructures were financed through local government support
projects as part of the decentralization process, often with no prior analysis of supply
chains’ specific development needs. Thus, we are still far from the survival approach
adopted for certain export supply chains in which infrastructure planning and
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financing are systematically tied to the need to move products (e.g. the cotton supply
chain). This dimension should be included in the approaches of food crop supply
chain support projects. The need to intervene on infrastructures in a coherent
manner is taken into account in the PNAAFA project in Guinea, at the request of FOs’
umbrella structures and based on a partnership with public offices. The PAFA project
in Senegal goes beyond the stakeholder-demand approach by planning infrastructures
based on in-depth analysis of priority supply chains and holding meetings (“supply
chain consultation round tables”) bringing together the stakeholders who will define
structuring infrastructures.
8.7.5. Strengthen Service Providers
Many projects have planned to formulate business plans in conjunction with supply
chain stakeholders, mainly FOs. In order to do so, they use consultancy firms or NGOs
entrusted with helping FOs draft this type of document, which then becomes the
basis for the project’s activities. Similarly, management centers have an essential role
in promoting democracy and good governance within FOs. Obviously, the quality of
these service providers is decisive for proper project execution. Thus, they need to be
strengthened, but contracts also need to be established with them on a competitive
basis.
8.7.6. Target Financial Autonomy for the Structures Receiving
Support
Regarding the structures’ operations, financial support must be limited in function
of predicted revenues while trying to increase equity. At the same time, management
capacities must be strengthened through training to ensure the structures’ autonomy
at the end of the project.
8.7.7. Balance Support to the Various Stakeholders
While all projects nowadays support farmers’ organizations’ structures, few support
stakeholders in downstream (traders, collectors, transporters, etc.) and upstream
(input suppliers) segments of the supply chain, or individual small agricultural
promoters. For these parties, specific types of support would need to be provided
when they have individual projects (as in PAFI/RIZ).
8. Promote Technical Innovations and Strengthen Agricultural Research
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9. Crosscutting Observations
9.1. Favor Program Success Criteria
The main criteria for success are linked to:
• the government’s determination to work for the development of food
crop supply chains by committing regulatory, human and financial resources
to suitable agricultural policies; 
• the development of organized stakeholder institutions (FOs, inter-branch
organizations, etc.); and 
• an institutional environment for services, especially the presence of
financing institutions.
9.2. Improve Information Systems
National information systems on food crop supply chains are not very effective, and
yet the sector is especially complex. New projects therefore plan to work on
information systems. The PNAAFA project is financing the Guinean market
information system (SIPAV). The PROFIL project includes planned communication on
an information exchange process, from one end of supply chains to the other.
Regionally, WAEMU is working to set up its RAIS. Dialogue is also ongoing between
ECOWAS, CILSS and WAEMU to harmonize approaches and establish a mutual
information system for the three organizations, the AGRIS system.
Although everyone is aware of the need to invest in information systems, there are still
two issues. First, how can one information systems be run and made sustainable?
Second, how can information be processed with an aim to decision-making support?
In this area, one must:
• fight information imbalances between stakeholders by disseminating
information widely using methods suited to the various operators (e.g.
PAFA and PROFIL projects);
• create arenas for dialogue, information sharing and debate on strategic
decisions concerning supply chains;
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• harmonize and link systems: it is indispensable to set up information
exchange protocols between projects and national information systems
such as market information systems (MISs), early warning systems (EWSs),
statistics agencies, etc;
• optimize information for decision making: since projects are less and less
predefined in project documents, their steering requires new tools (for
example, decision-making models, price projections, etc.) requiring the
existence of specialized technical skills within the projects (or consultancy
firms);
• step up research in the next generation of information systems; and
• set up operational information systems on the different supply chains, a
crucial element when setting supply chain policies and steering them.
9.3. Agreements Among Technical and Financial Partners
Experience has shown that an agreement or charter defining the technical and
financial partners’ guiding principles of action for supply chain development (PRMC,
sector-wide approaches [SWAP], etc.) are the most efficient ways to coordinate
interventions, ensure coherency, and encourage governments to implement the
necessary reforms in relation to food crop supply chain development. From this
standpoint, it could be interesting to create multi-donor funds for food crop supply
chains.
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Conclusion
There are two solutions to cope with the growth in food demand: increase imports
and/or increase production. Given that international markets are increasingly
unstable—such instability was a marker of the 2008 crisis—depending on imports for
one’s food seems to be a risky and expensive strategy.
The increase in food production since the mid-1980s has been able to keep pace
more or less with population growth, roughly covering the demand for dry grains and
tubers on the regional level, but not rice needs. Accordingly, the import bills for rice
and wheat are high in several countries. It should also be noted that current
availabilities are not sufficient to ensure adequate calorie availability to cover the
population’s basic needs, hence the chronic malnutrition among the most vulnerable
segments of the population.
Both continuing to meet the rising food demand resulting from population growth
(the demographic transition has not yet begun in most countries in the region) and
improving availability levels to ensure food security for all require considerable efforts
to speed up the growth in production. Although reserves of farmland today are
difficult to estimate, and even though there are still under-utilized areas, the fragility
of the environment and the environmental risks associated with extensification
advocate for intensifying , as much as possible, production. This necessary increase in
yields requires investing in the agricultural sector and rural world through rural
planning and infrastructures, research, training and advice, and technical innovations.
The approach based on regional production zones allows one to identify particularly
dynamic production areas for various crops and zones encountering difficulties,
beyond structuring factors such as soil and weather characteristics. Analysis of the
underlying factors in these dynamics would make it possible to foster pooling of
experience and improve the complementarity of support schemes likely to improve
impacts and the dissemination of innovations and practices. Inversely, analysis of less
dynamic zones would also allow one to identify the constraints faced and target
interventions aiming to have an impact on the most vulnerable populations, notably
in terms of food security and income generation. Finally, the approach based on
production and consumption basins and prospective demand trends should identify
challenges in terms of trade infrastructures.
Conclusion
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 2013158
 
Such an approach will have only a limited impact unless it takes into account the
elements that shape the context surrounding agricultural production. Generally
speaking , stabilizing the environment and improving market access conditions are
crucial to enable agricultural growth to speed up. Stabilizing prices and producers’
incomes through combined public and private mechanisms is a way to make
producers’ environment safer. ECOWAS and WAEMU have already defined, through
the ECOWAP, APU and other community policies/programs, a certain number of
elements aiming to establish an enabling environment and facilitate regional trade,
including harmonizing production, marketing and taxation standards, and even
grades. They need to be implemented and their local adaptation and implementation
in each country needs to be supported.
Making the investments crucial for intensification profitable requires physical and
economic access to markets, urban markets in particular. In this regard, all of the
professions that make up the interface between agricultural production and food demand
constitute key, albeit still weak and somewhat unstructured links in the supply chain. 
Analysis of the room for progress in food crop supply chains reveals that inadequacies
exist in matching agricultural production to the demand for quality processed
products. More specifically, the rapid urbanization taking place in African countries is
causing major shifts in lifestyles and consumption habits, as city dwellers typically seek
more diverse diets, with higher requirements when it comes to quality and
standardization of end products. In cities, there is an as-yet little met demand for
quality ready-to-use products that can compete with imported products. The urban
market is still largely focused on local and regional products and is therefore a large
outlet for African food crops. As such, it could be a powerful driving force in
agricultural production if this link is maintained. 
As the processing sector is one of the main bottlenecks for fully matching supply to
demand, the development of rainfed food crop supply chains in Africa will necessarily
require strengthening the intermediation sector. Today, it is one of the main sources
of jobs and the main source of new incomes for the most vulnerable populations,
notably women who make up the majority of this sector. Despite its considerable
potential for both food security and producers’ connections to the market, it goes
largely unrecognized in policies, is left out of discussions in the agricultural sector, is
seen as archaic in the industrial sector. Because of this, it requires special attention. 
What is more, building and upgrading infrastructures, especially roads, in conjunction
with production transport needs, as has been done for certain export supply chains
Conclusion
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(i.e. traditional export supply chains such as cotton, or developing corridors in zones
such as Southern Africa) would make it possible to strengthen the links between
agricultural production zones and consumption areas. The aim will also be to identify
other constraints on local and regional trade (i.e. non-tariff barriers and administrative
red tape, inadequate storage infrastructures, poor structure in supply chains,
insufficient access to credit, lack of recognized and certifiable norms and standards,
etc.). so as to identify support measures to lift these barriers.
Financing the development of food crop supply chains is still a major bottleneck
requiring specific support. It is characterized by limited access to the various forms of
credit (especially medium- and long-term loans), which are often little suited to
producers’ constraints (since loans have to be repaid at harvest when prices are low);
low levels of involvement in the rural sector by commercial banks; and the weakness
of MFI networks that, what is more, are tending to steer their activities toward more
profitable urban areas. Different approaches have been developed to support food
crop supply chain financing , focusing sometimes on financing inputs (FDFP, ESOP,
AGRA), sometimes on seasonal finance (PACCEM, notably), and sometimes on
financing marketing (inventory credit, CRG, CECAM). Most of these approaches have
worked to strengthen links between stakeholders (producers, processors, traders, etc.)
with the aim of better securing supply and outlets. Some approaches have set out to
provide direct support to develop commercial banks and MFIs. Finally, others have
subsidized supply chain development funds (PROFIL, PAFA) or have given direct
subsidies to productive projects based on the principle of demand from groups or
FOs (FODESA, PNAAFA). These approaches constitute a set of tools that can be
mobilized according to each project’s intervention zone, characteristics and needs.
This panoply could certainly be completed with other instruments that remain to be
identified, such as e-banking.
Finally, the effectiveness of rainfed food crop supply chain support depends strongly
on policies and the existence of clearly defined supply chain strategies. The purpose
of such policies is to identify the main areas for progress and the main constraints for
supply chain development, and thereby reveal bottlenecks and indicate where action
could have interesting results. This approach has been undertaken on the regional
level for priority supply chains, and remains to be extended to all countries in the
region. In addition to this, strategies for “secondary” supply chains need to be defined
as they often have particular importance for certain populations (cowpea or shea
production for women, for instance) and certain regions. While the existence of such
strategies cannot be a prerequisite for intervention, they are nevertheless crucial for
coordinating supply chain support actions both nationally and regionally.
Conclusion
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Appendices
Appendix 1. Characteristics of the Rice Demand by Country
Appendices
Country Characteristics of the Rice Market
Benin
- Imports mainly quality white rice, but also buys perfumed rice and 25% broken rice.
Quality white and perfumed rice is preferred in urban areas. 
- Some consumers prefer parboiled rice, particularly in rural areas.
Burkina Faso
- Consumers have a preference for 25% broken rice. Rice is not an essential staple
food, but is becoming more popular. It is eaten mainly in urban areas, while rural
populations consume local grains (millet, sorghum, fonio) in addition to rice. 
- Even though local rice is less expensive, urban consumers prefer imported rice.
Indeed, local rice is seen as good quality but more difficult to obtain than imported
rice in urban areas.
Cameroon - Imports 25% broken rice and large quantities of quality white rice.
Ivory Coast
- Imports a large range of rice qualities, including considerable tonnage of whole
perfumed rice, quality white rice, 25% broken rice, and broken perfumed rice.
- The market is dominated by 25% broken rice, followed by quality white rice, broken
perfumed rice, and unbroken perfumed rice (new category).
- The imported 25% broken rice is mostly sold in rural areas. Urban consumers prefer
long-grain white rice and whole rice, including perfumed rice. 
- Local rice is mainly eaten in rural areas.
Gambia
- Strong price elasticity on the market. 
- Imports 25% broken white rice.
Ghana
- Rice is not an essential staple food. Consumers prefer high quality white or perfumed
rice. Ghana is the largest importer of perfumed rice in Africa. Considerable tonnage
of broken perfumed rice is also imported. 
- In the north, consumers preferred parboiled rice until recently but they are now
turning more to white rice. 
- Local rice sells for less than the least expensive imported rice.
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Appendices
Country Characteristics of the Rice Market
Guinea
- Imports are mainly poor quality 25% broken rice. 
- Rural consumers prefer local parboiled rice.
Guinea-Bissau
- Rice is the main staple food, but consumers switch easily between local and
imported rice.
Liberia - Consumers prefer round Chinese rice and poor quality parboiled rice.
Mali
- Consumers prefer 25% broken rice, but Mali also imports broken white and
perfumed rice. 
- Rice is not an essential staple food, but is becoming more popular. 
- Some varieties of local rice are popular.
Mauritania - Consumers prefer 100% broken rice, both white and perfumed.
Niger
- Consumers prefer 25% broken white and local parboiled rice. The market is split
equally between these two types of rice.
Nigeria
- In the north, rice flour is preferred over rice grains. In the south, consumers prefer
high quality parboiled rice, mainly imported.
Senegal
- Consumers prefer white and perfumed 100% broken rice. 
- Rice is an essential staple food. 
- In production zones, locally grown rice is preferred. Urban consumers prefer
imported broken perfumed rice.
Sierra Leone
- Strong price elasticity. 
- Imports mainly 25% broken rice and broken white rice.
Chad - Market for 25% broken rice.
Togo - Imports mainly high quality white and perfumed rice, as well as 25% broken rice.
July 2013 / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action /©AFD [ ]163
A SAVOIR
Appendix 2. Price Stabilization Policies Based on Origin[77]
Stabilizing prices and producers’ incomes through combined public and private
mechanisms is an important way to make producers’ environments safer. For greater
effectiveness when elaborating stabilization policies, special attention must be paid to
the causes of price instability according to the whether the instability is of natural,
imported or endogenous origin.
Stabilizing Prices when Instability is of Natural Origin[78]
When instability is “natural,” prices can be stabilized in various (non exclusive) ways.
The first path is to lower production variation by making production less sensitive to
hazards (drought, locust attacks, etc.) or by increasing price elasticity. This type of
strategy may imply elaborating and disseminating technology packages (resistant
varieties, phytosanitary treatments, etc.) or subsidizing inputs.[79] However, it could run
up against a lack of technologies able to lessen production’s sensitivity to weather
hazards, or producers’ reluctance to adopt new technology packages. Prior price
stabilization therefore seems to be a necessary condition for the success of
production stabilization policies. This could be accomplished by managing surpluses
and shortfalls, by removing surpluses from the market when they occur and supplying
the market when harvests are poor. This supply regulation can be accomplished by
intensifying domestic trade and private storage, recourse to the international market,
or by public storage.
A second path is modernizing the market, which implies the emergence of effective
institutions and infrastructures for marketing and storing food products. Complex,
the elements hindering such policies may come from several factors, including price
instability itself and even the interdependency between the instruments utilized,[80]
as can be the case in warehouse receipt systems. This constraint may be overcome
through intervention by the public authorities in developing certain instruments so
as to allow others to emerge.
Appendices
[77] Summary of the study by Galtier (2009).
[78] Instability is said to be of natural origin when it is caused by the variation in supply from one year to the next due to natural
hazards affecting production (rain, locusts, etc.).
[79] Input subsidization policies, which are often costly and can raise substantial governance problems, could be established on a
temporary basis (when the previous harvest was poor and prices are high) so as to lower their cost.
[80] A given instrument (x) may require the prior existence of another instrument (y) to develop while y may require the prior
existence of x.
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Stabilizing Prices When Instability is of Imported Origin[81]
When instability is imported, recourse to border control is unavoidable. Only
regulating foreign trade so as to stabilize parity prices can stabilize domestic prices.
Regulation through buffer stocks can be envisaged, but there are numerous
limitations to this (risk of running out if international prices remain high for a long
period of time, high cost if international prices remain low over a prolonged period).
Generally speaking , it is justifiable to manage import delay problems (notably in
isolated countries).
Stabilizing parity prices by regulating foreign trade is therefore the only possible
option. However, it is not always feasible in practice, notably because borders are
porous.
When border control is possible, tariff measures are preferred over quantitative
restrictions by many. Indeed, it is much easier to stabilize domestic prices with
(variable) taxes or subsidies than with the temporary imposition of quotas or bans.
Nevertheless, quantitative measures are often less difficult to implement, particularly
since the World Trade Organization (WTO) forbids variable taxes and subsidies on
imports and exports, whereas quantitative measures are allowed for food products.
In the medium term, the solution could be to promote domestic production growth
by protecting production with customs duties and supporting it with an input subsidy.
This strategy is, however, better suited to countries that are almost self-sufficient than
to countries with large shortfalls.
Stabilizing Prices when Instability is of Endogenous Origin[82]
Two complementary approaches can be taken, one consisting of attacking price
instability at its source (i.e. instability in projections) and the other consisting of
lowering the effects of forecasting instability by lowering price elasticity in supply.
The strategy adopted to stabilize projections will depend on what is causing their
instability. If the instability is of natural or imported origin, the actions discussed above
will have a stabilizing influence on projections. Instability in projections can also be
Appendices
[81] Instability is said to be imported when domestic price instability is caused by the variability of import or export parity prices.
[82] Instability is said to be endogenous when it is caused by variations in market operators’ forecasts. It is therefore generated by
the way the market itself operates.
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generated by futures markets and other mechanisms that cause some stakeholders’
projections to be influenced by other stakeholders’ projections. Regulating operation
of futures markets would accordingly have a stabilizing effect on projections.
Generally speaking , the existence of large and visible stores tends to stabilize
projections.
A complementary strategy consists of mitigating the effects of this instability in
projections. A structural strategy would aim to lower the price elasticity of supply.
Yet, it is the very stabilization of projections that stabilizes prices.
A temporary strategy could, however, consist of setting up ad hoc measures to break
speculative dynamics, for instance by containing the price spiral by using a buffer
stock. Such a policy could be beneficial if it is credible and if the stock is large enough.
It would then play a role both ex ante (by dissuading speculation) and ex post 
(by intervening to contain speculative spirals).
Appendices
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Appendix 3. Model Analysis Grid
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Appendix 4. Sources of Information (partial list)[83]
The following (non-exhaustive) tables provide frequently used sources of information,
broken down by type of data.
Appendices
Information on
Consumption
Sources
Per Capita Consumption (by
segment of the population)
budget-consumption surveys, expenditure surveys, nutrition surveys
(quantities), research surveys (expenditure, quantities or frequency)
“Visible” Consumption statistics offices (net production + imports - exports + destocking)
Other Aspects of
Consumption (by city,
location, region or country)
inventory of processing units (number of workshops and quantities
processed), agrifood industry sales data
Population (rural, urban,
located by region)
statistics offices (census), FAO (national, urban)
Exports, Imports
statistics offices (customs, Ministry of Trade), observatories (informal
trade, regional trade), professional organizations
Demand Elasticity studies
Information on
Production
Sources
Production, Amount of Land,
Yields
statistics offices (on the national, regional and farm levels), FAO (national),
projects (local), research surveys (by farm), research results (potential
yields)
Inputs Used (quantities,
prices)
input suppliers, projects, agricultural surveys (statistics offices), research
surveys
Technical Itineraries agricultural surveys, projects, research surveys
Sales, Role in Income
agricultural surveys (use of production), budget-consumption surveys
(sources of income), research surveys
[83] Source: Dabat et al., CIRAD (2008).
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Information on Marketing
and Processing
Sources
Purchase Price, Sale Price
market information systems (local prices), customs statistics (export and
import prices), FAO, World Bank and specialized offices (global prices
and forecasts), rate scales (when applicable), surveys of operators
Cost of Marketing and
Processing Operations
(handling, transport, losses,
packaging, equipment,
storage areas, processing
products, etc.)
studies, surveys of operators
Product Conversion Rate to
Obtain Equivalences
surveys of operators, Agronomist’s Memento
Cost of Credit surveys of operators, banking system
Vehicle Acquisition and
Running Costs
surveys of operators, vehicle dealers
Information on
Crosscutting Elements
Sources
Taxes, Subsidies
administrative offices, studies (donors), surveys of operators, input-
output (I-O) tables
Exchange Rates
IMF (international financial statistics), Pick’s Currency Handbook (black
market rates), statistics offices, donors (EU)
Breakdown of Intermediary
Consumption in Value
Added and Imports
surveys of operators, input-output (I-O) tables
Inflation Rates statistics offices, IMF (international financial statistics)
[ ] ©AFD / Rainfed Food Crops in West and Central Africa: Points for Analysis and Proposals for Action / July 2013170
A SAVOIR
Appendix 5. Comparative Analysis of the Competitiveness
of Nigeria, Brazil and Thailand in Cassava, Corn and Rice
Production
(i) The Competitiveness of Nigeria’s Cassava Production (2007)
Analysis of Nigeria’s competitiveness in cassava production shows that the product
is very competitive on the domestic market but not on international markets, which
can mainly be attributed to high international transportation costs and relatively low
demand on international markets. The demand for cassava for animal consumption
dropped following the trade policy reforms that put an end to the European market
protection targeted by Thailand between 1970 and 1980. It is interesting to note that,
in 2007, Thailand—the world’s largest cassava exporter—was not competitive in
European markets. Thai exports are currently sold mainly on the Chinese market.
Although Nigeria is not competitive in cassava production, this tendency could
change if cassava were to be used to produce biofuels.
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Cassava (2007)
Nigeria Thailand
FF1 EF2 LCF3 EF
Domestic Consumption Point Ibadan Khon Kaen
Port of Entry (imports) Lagos Bangkok
International Market Source (imports) via Rotterdam US Gulf Ports
Domestic Yields (t/ha) 3 3.6 5 16.7
Shipment Value at Farm (USD/t) 86 44 40 26
Assembly and Processing Costs (USD/t) 96 138 152 64
Shipment Value at Consumption Point (USD/t) 183 183 192 90
Import Parity at Consumption Point (USD/t) 321 276
Logistics Port to Consumption Market (USD/t) 40 15
Logistics International Market to Port (USD/t) 120 100
International Reference Price (USD/t) 161 161
Import Competitiveness Ratio 0.57 0.57 0.6 0.33
Domestic Production/Processing Location Ibadan Khon Kaen
Port of Exit (exports) Lagos Bangkok
International Market Destination (exports) Rotterdam Rotterdam
Domestic Yields (t/ha) 3 3.6 5 16.7
Shipment Value at Farm (USD/t) 86 44 40 26
Assembly and Processing Costs (USD/t) 96 138 152 64
Logistics Assembly Point to Port (USD/t) 40 15
Shipment Value at Port of Exit (USD/t) 223 223 232 105
Export Parity at Port (USD/t) 41 61
Logistics Port to International Market (USD/t) 120 100
International Reference Price (USD/t) 161 161
Export Competitiveness Ratio 5.4 5.4 5.7 1.7
Source CCAA Background Studies, in World Bank, FAO (2009).
1 FF: Family Farm
2 EF: Emerging Farm
3 LCF: Large Commercial Farm
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(ii) The Competitiveness of Nigeria’s Corn Production (2007)
In Nigeria, yellow corn is traditionally grown in association with other crops such as
beans, yam and sweet potato. The associated crop lowers corn yields but helps
farmers improve the productivity of the resources invested in production.
One can note that the unity production cost at export is high compared to that of
Brazilian and Thai corn, which can be explained by the different production
techniques and the cost of inputs: in Nigeria, fertilizer is particularly expensive, for
instance.
The analysis shows that Nigerian farmers are not competitive on the domestic
market, at least in the major urban consumption centers in the center and south of
the country. Nigerian corn is not competitive on international markets. It is interesting
to note that even Brazil struggles to be competitive with its exports, which explains
why Brazilian corn is now used as an input (animal feed) in export supply chains
(poultry, cattle). The situation is similar in Thailand where corn is used for animal feed,
mainly poultry.
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Corn (2007)
Nigeria Brazil Thailand
FF EF LCF GEC EE
Domestic Consumption Point Lagos Santos Bangkok
Port of Entry (imports) Lagos Santos Bangkok
International Market Source (imports)
via
Rotterdam
via
Rotterdam
via
Rotterdam
Domestic Yields (t/ha) 1.3 2.5 5 4.5 3.7
Shipment Value at Farm (USD/t) 151 130 105 101 79
Assembly and Processing Costs (USD/t) 122 143 168 75 18
Shipment Value at Consumption Point (USD/t) 273 273 273 175 97
Import Parity at Consumption Point (USD/t) 248 183 228
Logistics Port to Consumption Market (USD/t) - - -
Logistics International Market to Port (USD/t) 120 55 100
International Reference Price (USD/t) 128 128 128
Import Competitiveness Ratio 1.1 0.96 0.43
Domestic Production/Processing Location Lagos Santos Bangkok
Port of Exit (exports) Lagos Santos Bangkok
International Market Destination (exports) Rotterdam Rotterdam Rotterdam
Domestic Yields (t/ha) 1.3 2.5 5 4.5 3.7
Shipment Value at Farm (USD/t) 151 130 105 101 79
Assembly and Processing Costs (USD/t) 122 143 168 75 18
Logistics Assembly Point to Port (USD/t) - - -
Shipment Value at Port of Exit (USD/t) 273 273 273 175 97
Export Parity at Port (USD/t) 8 73 28
Logistics Port to International Market (USD/t) 120 55 100
International Reference Price (USD/t) 128 128 128
Export Competitiveness Ratio 34.1 34.1 34.1 2.4 3.5
Source: CCAA Background studies, in World Bank, FAO (2009).
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(iii) The Competitiveness of Nigeria’s Rice Production (2007)
Although Nigeria is the largest producer of rice in Africa, production has not kept
pace with the growing demand, mainly attributable to the strong urbanization
happening in the country. Nigeria is therefore one of the largest rice importers in the
world. The field-side price is close to that of Thai rice, which suggests that Thailand’s
export success is mainly due to the quality of its product and its ability to control
transport costs after leaving the farm.
Nigeria is not competitive on either international or domestic markets: Nigerian
farmers’ capacity for and interest in pursuing rice growing comes from the import
restrictions that keep the price of Nigerian rice much higher than the import parity
price.
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Rice (2007)
Nigeria Thaïlande
FF EF LCF EF
Domestic Consumption Point Ibadan Bangkok
Port of Entry (imports) Lagos Bangkok
International Market Source (imports) Bangkok Californie
Domestic Yields (t/ha) 0.9 1.8 2.5 2.8
Shipment Value at Farm (USD/t) 130 168 183 192
Assembly and Processing Costs (USD/t) 548 511 495 124
Shipment Value at Consumption Point (USD/t) 678 678 678 316
Import Parity at Consumption Point (USD/t) 459 645
Logistics Port to Consumption Market (USD/t) 40 -
Logistics International Market to Port (USD/t) 100 120
International Reference Price (USD/t) 319 525
Import Competitiveness Ratio 1.48 0.49
Domestic Production/Processing Location Ibadan Khon Kaen
Port of Exit (exports) Lagos Bangkok
International Market Destination (exports) Bangkok Rotterdam
Domestic Yields (t/ha) 0.9 1.8 2.5 2.8
Shipment Value at Farm (USD/t) 130 168 183 192
Assembly and Processing Costs (USD/t) 548 511 495 124
Logistics Assembly Point to Port (USD/t) 40 -
Shipment Value at Port of Exit (USD/t) 718 718 718 316
Export Parity at Port (USD/t) 219 400
Logistics Port to International Market (USD/t) 100 100
International Reference Price (USD/t) 319 500
Export Competitiveness Ratio 3.28 3.28 3.28 0.79
Source: CCAA Background studies, in World Bank, FAO (2009). 
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(iv) Overall Remarks Based on the Value Chain Analysis
Opportunities to Seize in Domestic and Regional Markets
Nigeria is competitive on its domestic market for the most part: the high transport
costs on imported products in the local market create a natural barrier that local
producers can exploit. Inversely, these same costs form a serious obstacle to export
competitiveness. The domestic and regional markets therefore offer the best
prospects in the short and medium term as African producers are in a better position
than large international exporters. Regional demand should continue to rise because
of population growth, the progressive improvement in standards of living , and the
acceleration of the urbanization process.
Competitiveness Based on Low Production Costs
If Nigeria, and African countries in general, are more competitive, this is due not only
to low labor costs but also because input use is low. Family farms and emerging
commercial farms can still practice extensive agriculture and can take advantage of
the natural fertility of recently cleared lands without resorting to expensive inputs.
While it is positive that African countries are competitive, one must nevertheless
recognize that the factors contributing to their competitiveness are not sustainable
over the long term and innovative strategies will need to be sought.
Small Farms Have a Role to Play in African Countries’ Competitiveness
Logistical costs are higher in Africa than in Brazil or Thailand; this can be attributed to
the lack of transport, processing and storage infrastructures. Small family farms have
a key role to play in the competitiveness of African countries. Contrary to
expectations, the analysis of value chains (including the analysis of Nigeria,
Mozambique and Zambia) revealed few economies of scale: the value chain
comparison on large commercial farms (LCFs), family farms (FFs) and emerging farms
(EFs) shows that the last two categories have lower per-unit production costs at both
field-side and point of exit. This is mainly due to: (1) recourse to household labor; 
(2) high import taxes on inputs used by LCFs; and (3) low yield increases linked to
fertilizer use in FFs. While LCFs can play a strategic role by contributing to the
attainment of production volumes large enough to attract local and international
buyers, the value chain analysis shows that small farms can be more competitive than
LCFs.
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Acronyms and Abbreviations
3F Food-Feed-Fuel
ADP Agro-Dealer Development Program
AFD Agence Française de Développement
AGRA Alliance for a Green Revolution in Africa 
AGRIS International Information System for Agricultural Sciences
Technology
AOC Registered Designation of Origin
APU Agricultural Policy of the Union (WAEMU)
BNDA Banque Nationale de Développement Agricole
CAADP Comprehensive Africa Agriculture Development Programme
CAEMC Central African Economic and Monetary Community
CARD Coalition for African Rice Development 
CAS Common Agricultural Strategy
CECAM Caisses d’Épargne et de Crédit Agricole Mutuels
CET Common External Tariff
CGIAR Consultative Group on International Agricultural Research
CIAT International Center for Tropical Agriculture 
CIDA Canadian International Development Agency
CIDR Centre International de Recherche et de Développement
CILSS Permanent Inter-State Committee for Drought Control in the
Sahel 
CIMMYT Centro Internacional de Mejoramiento de Mais y Trigo /
International Maize and Wheat Improvement Center
CIRAD Centre International de Recherche Agronomique pour le
Développement
CRG Crédit Rural de Guinée
DYNAFIV Projet d’Appui à la Dynamisation des Filières Vivrières, Guinea
ECOWAP ECOWAS Regional Agricultural Policy
ECOWAS Economic Community of West African States 
EF Emerging Farm
EIG Economic Interest Group
ESOP Entreprises de Services et Organisations de Producteurs
EWS Early Warning System
FAO Food and Agriculture Organization of the United Nations
Acronyms and Abbreviations
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Acronyms and Abbreviations
FERT Formation pour l’Épanouissement et le Renouveau de la Terre
FF Family Farm
FFS Farmer Field School 
FO Farmers’ Organization
FODEF Fonds de Développement des Filières, Burkina Faso
FODESA Fonds de Développement en Zone Sahélienne
FPED Fédération des Paysans du Fouta Djallon
HCN Hydrocyanic Acid 
HICP Harmonized Index of Consumer Prices 
ICRISAT International Crop Research Institute for the Semi-Arid Tropics 
IFAD International Fund for Agricultural Development 
IGA Income-Generating Activity 
IITA International Institute of Tropical Agriculture
INERA Institut de l’Environnement et de Recherches Agricoles
ITC International Trade Center
LCF Large Commercial Farm
MDGs Millennium Development Goals 
MFI Microfinance Institution
MGA Mutual Guarantee Association 
MIS Market Information System
MRO Mutual Rent-to-Own Scheme
NAIP National Agricultural Investment Plan 
NEPAD New Partnership for Africa’s Development 
NERICA New Rice for Africa 
OECD Organisation for Economic Co-operation and Development 
PACCEM Projet d’Appui à la Commercialisation des Céréales au Mali
PAFA Projet d’Appui aux Filières Agricoles, Senegal
PAFI/RIZ Projet d’Appui à la Filière Riz, Benin 
PNAAFA Programme National d’Appui aux Acteurs des Filières Agricoles,
Guinea 
PRMC Programme de Restructuration du Marché Céréalier, Mali 
PROFIL Programme d’appui aux filières agricoles , Burkina Faso 
RAIS Regional Agricultural Information System
SME Small and Medium Enterprises 
SPS Sanitary and Phytosanitary Standards
SRI/ISRI System of Rice Intensification / Improved System of Rice
Intensification 
SVG Shared Village Granary 
SWAP Sector-Wide Approach 
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TFP Technical and Financial Partner
UN Comtrade UN Commodity Trade Statistics Database 
UNCTAD United Nations Conference on Trade and Development 
USAID US Agency for International Development
VSE Very Small Enterprise
WADB West African Development Bank 
WAEMU West African Economic and Monetary Union 
WARDA West Africa Rice Development Association
WB World Bank 
WECARD West and Central African Council for Agricultural Research and
Development 
WFP World Food Programme 
WTO World Trade Organization 
Acronyms and Abbreviations
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Rainfed Food Crops in West and Central
Africa
The rise in world agricultural prices in 2008 revealed the fragility of food security
in many developing countries. Poor populations in sub-Saharan Africa are the
biggest victims of this fragility. Rainfed food crops can play a unique role on the
continent by supplying regional markets, increasing farmers’ incomes, and creating
jobs in rural areas.
Working within the framework of the regional dynamics launched in West and
Central Africa, AFD, CIRAD and IFAD initiated three studies to (i) map the food
crop production and consumption areas in the zone, (ii) identify the contributions
of research on these supply chains, and (iii) analyze food crop project practices.
This book summarizes this research, accomplished with African research and
regional expertise centers (AGRHYMET, WECARD). It reports on current
knowledge of the main food crop supply chains in the region: rice, corn, cassava,
millet-sorghum, yam, groundnut and cowpea. Other areas remain to be explored
to strengthen existing dynamics: how can intermediation professions be supported?
How can a regional approach to these supply chains be developed so as to
disseminate best practices, expand markets and foster synergy? What role in
supporting these supply chains could be (re)assigned to research? How can the
financing constraint, which is present throughout the supply chain, be overcome?
This book aims to provide keys to decipher supply chain operations and the
challenges facing food crop supply chains in this region.
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